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1. Llenv nekuMoHHOro Kypca

JIeKIIMOHHBII KypC 3HAKOMUT CTYIEHTOB C MHXCHEPHOH 9KOJIOTHEH 1 €€ MECTOM B 3HAHUAX O
YEJIOBEKE U MPHUPOJIC

2. MeTtogunyeckoe obecneyeHme NEKUMOHHOIoO Kypca

MHXxeHepHas 3Komnorus n eé MecTo B CUCTeMe 3HaHUW O YerioBeKke U npupoae

[TpoOeMbl 3aIIUTHI OKPYKAIOIICH CPEIbl 3aTParuBaroT Beex Jrofei. OT HUX HE CKPBITHCS HU
Ha JIpyroM KOHTUHEHTE, HU B caMOM Ii1yookoMm 6oMmOoyoOexuie. [1pitasck pazodparscst B mpooiie-
MaX BO3JICHCTBUS YEIOBEKA Ha OKPYXKAIOMIYIO Cpefdy, Coco0ax 3aIlUThl OT HETATUBHBIX MPOSIBIIC-
HUH 3TOTO BO3JEHCTBHS, YETIOBEYECTBO CO3/IAJI0 MHOXKECTBO HAYK M HAYYHBIX HAIPABICHHM, KaXK-
JI0€ U3 KOTOPBIX ONEPUPYET CBOCH TEPMUHOJIOTHEH, HCIIOIB3YET CBOM METO/IBI HCCIICIOBAHUH.

[ToHATHIHBIN anmapar MHXCHEPHON HKOJIOTUU BKIIOYAET B ce0s MHOXKECTBO TEPMHHOB,

C(bOpMI/IpOBaHHBIX Ha CTBIKC PA3JINYHBIX o0OJracTel 3HaHUH. PaCCMOTpI/IM HCKOTOPLBIC U3 HUX.
r

Buocgpepa — 0060104Ka 3eMIIM B KOTOPOW DPa3BHBACTCS KU3HI -
pa3HOOOpa3HBIX OPraHW3MOB, OXBATHIBAIOIIAS HIKHIOK YacTh aTMO|
ctepsl (1o 15 kM), Bcro ruapocdepy (o0 12 KM) U BEpXHIOKO YacTi .

mutocdeps! (10 5 kMm). B 6uocdepe KuBble OPraHU3MbI U CpeIa M

IIECTBO SIBJISICTCS OJHUM M3 ATANOB Pa3BUTHS KU3HMU Ha 3emiie, T.e
OJTHMM W3 dTaroB OuoreHe3a. Henp3st 3a0b1BaTh 0 TOM, 4TO 3emiist
Haln oOIui A0M, a, 3HAUUT, MPOOJIEMBI 3alTUTHl OKPY KAFOIIICH
CpeIbl, T.€. IOJICPKAHMSI B JOME YUCTOTHI M O30TaCHBIX JIs KU3HU
YCJIOBHUM, 3aTParuBarOT BCEX JIFOICH.

—bwocdepa BosErKTa 3,5.4,5 MIPA. €T Hasal W PEACTABIBET CO00H Pe3yibTrar B3anMOIeH-

CTBHSI )KUBOU M HexHBOM Matepu. (Pa3zButre nonsatus ouocdepsl — B. U.
BepHajickuii)

Kak npumep MoxkHO mpuBecTH TOT (akT, 4To 99% BCero BemiecTBa B BEPXHHUX CIIOSIX JUTO-
cdepbl TpaHCHOPMHUPOBAHO IKUBBIMH OpraHU3MaMy. CymmapHasi Macca >KHBBIX OPTaHHU3MOB
3eMIIH OIIeHHBAETCs IPUMEPHO B 2,410 T,

Ucropus xu3HM Ha 3emiie OXBaThIBAET OKOJIO 3,5 MIPA. JET U TOJIBKO 1,5 MIIH. JIET Mpomnuio
C HayaJia MocJIeHero nepuona «Kaunosouckou 3pvl» — MOMEHTA BO3SHUKHOBEHHUSI «AHmponoze-
Ha».

buocdepa pasBuBaerca. UenoBeueckoe 0OIIECTBO SBISETCA OIHUM U3 IMANO8 PA3GUMUA
ocu3nu Ha 3emiie, T.e. OTHUM W3 3TarnoB OuoreHe3a. OTIMYUTEILHON YepTol OMOoreHe3a Ha Co-
BPEMEHHOM 3Talle 3BOJIIOLUH SIBIETCS BIMSHHE pasyMa (pa3yMHOH NEATEIbHOCTH 4YEJIOBEKa).
CnenoBarenbHO, OMOTreHe3 MOTY4YHIT XapaKTepHbIN NPU3HAK Hoozene3a. COOTBETCTBEHHO MPOUC-
XOIUT MOCTETIEHHOE TIpeBpalieHne ouocdepsl B Hoochepy.

VIMeHHO MHKEeHEepHasi SKOJIOTHS SIBIISETCS BEAYIIUM 3JIEMEHTOM MpeoOpazoBaHus Ouochepsl
B Hooc(epy. OHUM U3 LEHTPATBHBIX B WHXEHEPHOU 3KOJIOTHH SIBJISIETCS] IOHATHE «IKOJI0THYe-
cKkasi cucreMay (dPKocHucTeMa), KOTopasi OTHOCUTCS K KJIacCy CIOXHBIX CHCTEM (HEBO3MOKHOCTh
CTPOroro MareMaTH4ecKOTO OINHCaHUs, MHOTO3BEHHOCTh CTPYKTYPHOIO COCTaBa M MHOTOCBS3-
HOCTb COCTABJISIFOIIMX CTPYKTYPHBIX €IUHULL).
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Hoocghepa — chepa pazyma, BbIcIIasi CTaaus pa3BUTHS OHOC(EpHI, CBI3aHHAs C BOSHUKHOBE-
HHEM M Pa3BUTHEM B HEH YeJIOBEUECTBA, KOT/a pa3yMHasl YelloBEeUeCKast eI TeNbHOCTh CTAHOBUTCS
[JIaBHBIM OTPEACISIOMNM (PaKTOPOM III00ATHLHOTO Pa3BUTHSL.

Havnem ¢ ocHoBomonararomux HOHSTHH M omnpeAeieHuil. B mociennee BpeMs MOsSBHIOCH
OTPOMHOE KOJIMYECTBO CIIOBOCOYETAHHI, HCIONB3YIONINX KIACCHYECKUN TEPMUH «IKOIOTHUS.

TepMmuH npennoxeH HEMEUKUM ydeHbIM JpHCToM lekkeneM B 1886 r. M3HauanbHO 3KOIO-
TUs paccMaTpuBaJIach KaK HayKa, MCCIIEAYOLIas 3aKOHOMEPHOCTHU JKU3HENESTEIbHOCTU Opra-
HU3MOB B MX €CTECTBEHHOW cpene oOMTaHWs, T.e. Kak Omoskojorus. B Hacrosiiee BpemMs 3TOT
TEPMHUH YHNOTPEONSAIOT Uil 0003HAYCHHUS CUCTEMbI HKOJIOTUYECKUX 3HAHWM, COCTOSIIECH U3 pa3-
JMYHBIX HAINpPaBJICHUH, KaXKI0€ U3 KOTOPBIX MOXKET BBICTYNATh B KAaUYECTBE CaMOCTOSTEIbHOMN

HayKH.

IKonozun — Hayka, U3yvyarolas yCJIOBHsI CYIIECTBOBAHHUS JKUBBIX OPIaHU3MOB, X B3aMMO-
CBSI3b MEXIY COO0H M Cpeqoi, B KOTOPOil OHU OOUTAIOT.

O,I[HI/IM N3 HCHTPAJIbHBIX MOHSATHH SBISCTCS «IKOJOTHUYECKasi CUCTEMAa).

DKonozuueckan cucmema (IKocucmema) — 3TO COBOKYITHOCTh COBMECTHO OOMTAIOIIUX pa3-
HBIX BUJIOB OPIaHU3MOB U YCJIOBUH MX CYLIECTBOBAaHUS, HAXOISAIIMXCS B 3aKOHOMEPHON B3auMO-
CBSI3U ApYr C IpyroM (Tpumep: 03€po, KOMHATa, IJI€ YEJIOBEK MPOBOAUT 3HAYMTEIBHYIO YaCTh
JKU3HHM).

DKOJIOTHYECKUE CUCTEMBI MOTYT OBITh:
* MHKPOIKOCHUCTEMaMH (TOPLIOK C IIBETKOM);
+ Me303KocHucTeMamu (Jiec, mpyn);
+ MaKpo’KOCHUCTeMaMH (OKeaH, KOHTHUHEHT)

Crnenyroniee NOHATHE, HE MEHEE BAaXHOE JUISl MHKEHEPHOW 3KOJIOTUH, 3TO — 9KOI02UYECKULL
¢axmop.

DKonozuueckuil pakmop — >IEMEHT CpeJibl, OKa3bIBAIOIINN CYIIECTBEHHOE BIUSHUE HA KU-
BOM OpraHU3M.

Dkojoruueckue PakTopsl MPUHATO ACTUTH HA!
« (hakTOpBI HEXKHMBOM cpelbl (HampuMmep, KIMMaTHIeCKUe — TEMIIEpaTypa, BIaX-
HOCTb U T.IL.);
« OuoTHueckue — (aKTOPbI KHUBOM CPElbl, CBS3aHHBIE C BIUSHHEM JKUBBIX CY-
IECTB;
* AHTPOIOTeHHbIE — (PAKTOPHI, BIMUIIOIINE B IPOLIECCE NEATEILHOCTH YeIOBEKa.

AHTpoOnoreHHas aKonorus

OKoJIOTHs 4YeJIOBEKa — HayKa, 3aHUMAIOLIAsCs MCCIEIOBAHMEM DKOCHCTEMBI «YEJIOBEK —
OKpyXKarollasi cpefia», IpU4eM paccMarpuBaeMasl SKOCHCTEMA MOXKET HOCUTh INIOOAJIbHBIN, peru-
OHAJILHBIN U JIOKAJIbHBIA XapaKTep.
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OcHoBHOI IpeaMeET
U3yYCHHS
AHTPOIIOTEHHOM
9KOJIOTHH —

BO3JICHICTBUE YEIOBEKA

Ha OKPYKAIOMUIYIO €ro
cpeny (Ha mpupony), a
TaKke U 00paTHOE
BIIMSIHUE OKPYKAIOLLIEH
cpenbl Ha
KU3ZHEIEATENIbHOCTh

YCJIOBCKA.

Axanemuk [lIBapu C.C. — «Bosnukiias 6onee 100 et Ha3ax 3KOIOTHS Ha HAIIKX Ta3ax
CTAaHOBHTCS TEOPETUUYCCKOW OCHOBOM ITOBEICHUS YEIOBEKA WHIYCTPHAILHOTO OOIIECTBAa B IPUPO-
ze»

B HacTosimiee Bpemsi eCTh Bce OCHOBaHUSI TOBOPUTH O TOM, YTO BCEBO3pACTAIOIICe Pa3pylIu-
TEIbHOE BO3CHCTBHE aHTPONOTCHHBIX (DAKTOPOB Ha OKPYKAIOIIYIO Cpely MpuBeio e€ Ha TpaHb
KpHU3HCa.

BsaumogeiicTBre yenoBeka ¢ OKpyKaromiei ero cpeaoil MOKeT MPOUCXOAUTD:

*B IIPOIIECCEe IPOU3BOJICTBEHHOM JIEATEIIPHOCTH YeJIOBEKA
*B TIpolecce OBITOBOM JAEITETbHOCTH
*B MPOLIECCE BOCHHBIX JICUCTBUI

Kaxxgast 13 3THX COCTaBISAIONIMX JIEATEIHHOCTH YeTOBeKa 00JIaJaeT CBOUMHU OCOOEHHO-

CTSIMH C TOYKH 3pEHUS PYHKITMOHUPOBAHUS IKOCUCTEMBI «JCIIOBEK — OKPYKAIOIIas Cpeaar
Hac Gynet unTepecoBarh (GyHKIIMOHUPOBAHUE JIOKATHHONW 9KOCUCTEMBI «UETOBEK — MPOU3-
BOJICTBEHHBI OOBEKT — OKPYXKAIOIIAS CPEIIaY.

Anmponozennaa ?IKonocusa SBISETCS MEXIUCUUIUIMHAPHOM HAyKoM, Oaszupyromieics Ha
KOMIIJICKCE «OKOJIOTU3UPOBAHHBIX» q)YHHaMeHTaJ'IBHBIX HAyK W IPUKIAAHBIX JUCHUILIIMH, PCUIa-
IOIUX MPOOJIEMBI PAIIMOHATBHOTO B3aUMOJIEHCTBUS 001IecTBa U npupoasl. Ocoboe MecTo cpenu
MPUKJIAAHBIX JUCHUILIIMH, BXOAAIINX B aHTPOIIOICHHYIO 3KOJOTHUIO, 3aHUMACT WHKCHECPHAA 5KOJIO-
THsl.

Huowcenepnan 3Ixonozus — TPUKIAAHAS TUCIUILIAHA, TPEICTABISIONas co0oil cucremy
Hay4HO 00OCHOBAHHBIX MH)KEHEPHO-TEXHUYECKUX MEPOTPUSATHII, HAIPaBICHHBIX HAa COXPAaHEHUE
KauecTBa OKPYKaIoIel Cpelibl B YCIOBHUSAX PACTYIIETO MPOMBIIUIEHHOTO MPou3BoACTBa. VH-
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JKEHEPHAas 3K0JIOrHA BO3HHUKIIA HA CTBIKE TEXHHYECKHX, €CTECTBECHHEIX H COLUHAIBHBIX HAVK.

B oteuecTBeHHON nUTEpaType HApAIY C TEPMHUHOM
«HMHXEHEPHas HKOJIOTHSI» YACTO MCMONB3YHT TEPMHHBI,
OJIM3KHE T10 CMBICITY, HO HE ABJIAIOIHECd CHHOHUMAaMH,
HanpUMep: «IPHUKIAIHAS IKOJIOTHS», «ITPOMBIILITIEHHAS
3KOJIOTHA», (<6C3OHBCHOCTI: KH3HCOACATCIBHOCTH, «3alIHUTa
OKPYIKaIOLIeH CPeab, KOXPaHa OKPYIKAIOLIEH Cpeab,
«oxpaHna Tpyaa» u 1.11. Ocoo clienyer OTMETUTE ABA

MOCIEJHNUX TEPMHUHA.

Oxpana okpy:karoneil cpeabl Mo OnpeaeaeHuIo NPeaCcTaBIseT
co00ii crcTeMy IIPaBOBBIX, TEXHUYECKUX U CAHUTAPHBIX Mep,
o0ecneunBarOIIUX pallOHaIbHOE HCIIOIb30BaHHE, COXPaHEHNE

¥ BOCIIPOM3BOJCTBO MPHPOIHBIX PECYPCOB.

Oxpany okpyskaromeii cpebl ClieyeT OTHECTH K
HAMPABJIEHUSM, IIUPOKO UCTIOJIB3YIOIIHM 3KOJIOTHYECKHE
3HAHWS, UMEIOIINE CKOPee CMBICIT 3alPEeTOB WIIM OrpaHUYeHHH
(TEeXHHMYECKHX, FOPUAMYECKHX, OPraHH3aLMOHHBIX  T.11.)

HEXEIN ONITUMH3AUH MPHUPOIOIIOIB30BaAHHA.

C apyroii CTOPOHEL, OXpaHa OKPYIKArOLIEH Cpeabl ABJIAETCA CUCTEMOM, MPAKTHUYECKH
peanusylonieil Te 1eneHanpaBleHHbIe AeHCTBUS, KOTOpble (hopMUpYIOTCs (C HAayYHBIM 00OCHOBa-
HUEM U OIBITHO-DKCIIEPUMEHTAILHBIMH TOATBEPKICHUSIMHU) B PaMKaX CaMOCTOSITEIbHON HayqHOM

JUCIIMITIIMHBI «I/IH)KeHepHaﬂ OKOJIOTUS).

UYro xacaeTcsi TEpMUHA «OXpaHa TPYyAa», TO, Ka3aJI0oCh ObI, OH OTCTOMT €MIe JAJbIIe OT MOHS-
THUSL «OKOJIOTHS», HO 3TO TOJIBKO Ha MEPBBINA B3MNIsAA. Ecy MpUHATH TE3UC O TOM, YTO BHYTPHUIIPO-
M3BOJICTBEHHAsI OKPY)KAIOIIIasl Cpelia U JIF0U, paboTarolue B Hel, B3auMOJIEHCTBYsI, 00pa3yIoT JIo-
KaJbHbIC HKOJIOTHYECKHE CUCTEMBI, C YeM TPYIHO HE COTIIACUTHCS, TO BCE PACCYKIEHUS 00 OXpaHe
OKpY)KaroImleld cpefpl OKKYTCS CIPABEATUBBLIMU U I TPHUKIATHOW HAYYHON IHCHUTUIHHBI
«OxpaHa Tpyaa», TOJIBKO Ha APYroM YpOBHE B3aMMOJICHCTBHS YEIOBEKa U OKPY)KaroIIel ero cpe-
nel. OXpaHa Tpyaa — cucteMa o0ecredeHus: 0€30MacCHOCTH JKU3HU U 37I0POBbS paOOTHUKOB B MPO-

necce pr,I[OBOfI ACATCIIBHOCTH, BKIIIOUAIOIIAsA IMPAaBOBBIC, COMUAIBHO-OKOHOMUWYCCKHUE, OpraHunu3a-
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[IUOHHO-TEXHUYECKUE, CAaHUTAPHO-TUTHEHUYECKHE, Je4eOHO-TPOpIIaKTHIECKUEe, peadmInTaIu-

OHHBIC U MHBIC MCPOIIPUATHUS.

B 3TOM cMBICIIE JTOKAIbHAS YKOCHUCTEMA «UEIOBEK — OKpYyXKaromas €ro Inpou3BOACTBCHHAA
cpeaa» ABIACTCA MPEAMCTOM HCCICAOBAHUA B OTpACId HAYKU U TCXHUKHU «be3onacHoCTh TpY-

Jax».

Wrak, BeIcTpanBaercs cucrema:

OOBEKT UCCIeNOBaHUS — SKOCUCTEMA
IKOJIOTHA
«BHUJ — OKpYyXKaromias cpcaa»
<
Y
OOBeKT HCCIICAOBAHHUA — SKOCHUCTCMa
AHTP OI10r €HHAHA
Y KOJIOTHS «YETOBEK — OKPYXkKaIIas cpea
+ OOBeKT HCCIICAOBAHHUA — SKOCHUCTCMa
HrxeHepHAan
YKOJIOTHS «YEIOBEK — OKpYy’Karomiasi IpOU3BOJICTBEHHAS
| cpena»
Oxpana OxpaHa
OC Tp¥aa

HHJICeHBPHa}l IKos1ocusn — CUCTEMA HAYUHO 00O0CHOBAHHBIX HHXCHCPHO-TCXHUYCCKHUX

MEpONpPUITHHA, TpU3BaHHAsA pa3padarbiBaTh HHKEHEPHBIE METOJbl HMCCIEIOBAHUS SKOCHCTEMBI
«UEJIOBEK — OKPYKAIOIasl Cpeia», NHKEHEPHO-TEXHUUECKUE METO/IbI M CPENICTBA 3AIUTHI YEIIOBE-
Ka U OKpYXarollel ero cpeabl OT 0COOOOMACHBIX, ONACHBIX M BPEIHBIX aHTPOIOTE€HHBIX (DaKTO-
pOB.

B kauecTBe 3K0JIOrMYECKON CUCTEMBI «UEJI0BEK — MPOU3BOJICTBEHHBIH 00BEKT — OKpYKaroIas
Cpefia» MOXKET paccMaTpHUBaThCs J1I000€e MPOMBIIIIEHHOE NPEANpHATHE, BKIIIOYaroliee B ceds Ma-
TE€pHUaAIbHbIEC, SHEPTETHUECKUE U JIFOJICKUE PECYPCHI, 3aHATHIE B IIPOU3BOICTBEHHOM ITPOLIECCE.

Takue cucTeMbl XapaKTEpU3YIOTCSl TEM, UTO B 3aBUCUMOCTH OT YCJIIOBUI BHEIIHEHN CPEIbl MO-
I'yT IPUHUMATh HECKOJIBKO COCTOSIHUM MPU OAHMX M TeX K€ HaualdbHBIX ycioBusx. [loatomy mns
UCCIIEIOBaHUS TaKUX CHUCTEM JIOJIKEH ObITh PUMEHEH CUCTEMHBINH MOAXOI.

[IpoGnema »KOJIOTHYECKON O€30MaCHOCTH B paMKax IPOU3BOACTBEHHOTO MPEANPUATHUS
JIOJDKHA AQHAJIM3UPOBAThCS B IMIMPOKOM aCHEKTEe KaK KOMIUIEKCHAs 3ajada oOecreueHusl BHYTpH-
IIPOM3BOACTBEHHOM 0€30MaCHOCTH U OE€3BPEIHOCTH, a TAKKE 3alIUThl OKPYKAIOIIEH CPEeIbl.

Pemenue mpob6iaemMbl 3KOJIOrMYECKOil 0e30MacHOCTH MPOU3BOICTBEHHBIX MPEANPHUITUH Tpe-
OyeT MPUBJICUCHUS] CUCTEMbI 3HAaHUH, 0OBEIUHSIONIECH HA OCHOBE OOIIEH METOMOIOTHH, TOCTHKE-
HUS B 00J1IaCTH O€30MaCHOCTH TPY/a, OXPaHbl OKPYXKaroIled cpeibl U MPOMBIIUIEHHON Oe301acHo-
CTH.
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Oxpana mpyoa — cucTeMa 3aKOHOAATEIBHBIX aKTOB U COOTBETCTBYIOIINX MM COLMAIBHOIKO-
HOMHUYECKHUX, TEXHUUYECKUX TUTHEHHUYECKUX W OPraHU3alMOHHBIX MEpPONPHUATHH, 00ecrednBaro-
mux 6€30MacHOCTh, COXPAHEHHE 310POBbs 1 PaOOTOCIIOCOOHOCTH YeIOBeKa B IPOLIECCE TPYa.

Texnuka 6Oe3onachocmu — CUCTEMa OPTaHU3AIMOHHBIX M TEXHUYECKUX MEPOIPHITUN U
CPEICTB, NPEAOTBPALIAIONINX BO3IACHCTBHE Ha PAaOOTAIONIMX OMACHBIX M BPEIHBIX IPOU3BOJI-
CTBEHHBIX (paKTOPOB.

Oxpana okpyxcaiowieii cpedbl — CUCTEMa TIPABOBBIX, TEXHUYECKUX M CAHUTApHBIX Mep,
00eCTIeYNBAIONINX PALIMOHATILHOE UCIIOJIb30BaHUE, COXPAHEHUE M BOCIPOHM3BOACTBO MPHPOIHBIX

pPECYpCOB.

AHTponoreHHble hakTopbl

Anmponozennvie gpaxmopst — GakTopbl, BOZHUKAIOLINE B TPOLIECCE JICSITEILHOCTH (TUIAHU-
pYeMoO# | CIy4ailHOU, TIOCTOSTHHOW M MPOILION) YeJIOBeKa, MPUYEM JICSITEIbHOCTh YEIOBEKa MO-
XKeT ObITh OBITOBOH, TPOM3BOJICTBEHHOW U TAK)KE CBSI3aHHOM C BOCHHBIMU JICHCTBHUSIMHU.

Cucremarmzanusi nHGOpPMAIIUU 00 IKOCHCTEME «UCJIOBEK — IMPOU3BOJCTBCHHBIH OOBEKT —
OKpYIKaroIasi Cpea», a TakxKe pazpadoTka TEXHUYECKUX METOIOB M CPENICTB 3aIIUTHI KaK YelloBe-
Ka, TAaK ¥ OKPYXAOIIEH ero cpeipl MPOBOIUTCS HA OCHOBE 0O0OLICHHOTO TIOHSTHS @HMPONOZeH-
Hble npou3eoocmeennvie paxkmoput (Al D).

Eme pa3 momguepkHeM, 4To pedb HIET O TeX (PAaKTopax, KOTOpbIE OOYCIIOBICHBI TPYIOBOM,
IIPOU3BOACTBEHHOH EATENBHOCTBIO.

B pamkax paccmarpuBaemoit skocrcteMbl AIID MoHO ornpenenuTs Kak GpakTopsl, Croco0-
HbIE BbI3BATh HErATUBHbBIC U3MEHEHUS 3710POBbS UEIOBEKA, HEITOCPEICTBEHHO 3aHITOIO B MIPOU3-
BOJICTBEHHOM IIPOLIECCE, U AHTPOIIOTCHHbIE M3MEHEHUsl OKpYXarolled cpeibl, MOABEPKEHHOU
BO3/I€MCTBUIO JaHHOTO MTPOU3BOACTBEHHOTO Mpoliecca.

DKOCHCTEMA
»»1€JIOB CK-TIP OM.

np eqp.-OC"
Y

AllD

OnacHee K PaxTopEI Ocobo-
EpemHEeIe [[E garp. OC onacHkiie I1 &

Puc. 1.1. AHTpOnOreHHbIe NPOM3BOACTBEHHbIE (PAKTOPHI

ATI® MOXHO KITacCCU(PUIIMPOBATH MO PA3HBIM MPU3HAKAM.
ITo cBoeit mpupoae AIID MoryT OBITH:

* (Qusnueckumuy,

* XMUMHYECKHUMH,
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* OHOJIOTHYECKHUMH,
* MCUXO(PHU3HOIOTUIECKIMHU.
ITo cBoemy neiictBuro AIID MOTyT paznensarbcs Ha:

* gpeonvle — Al1D, BO3IEHCTBUS KOTOPHIX Ha PabOTAIONIMX B ONPEACIICHHBIX YCIOBUAX
MPUBOJIAT K 3a00JIEBAHUIO MIIM CHHKEHUIO pab0TOCTIOCOOHOCTH (HampuMmep, IIyM, BUOpanusi,
JIEKTPOMAarHUTHbIE MOJ),

* onacnule — ATID, BO31CHCTBHSI KOTOPBIX HA pa0OTAIONINX B OMPEIEICHHBIX YCIOBUIX
MIPUBOJAT K TPABME WM JIPYTOMY PE3KOMY YXYIAIICHHUIO 310POBbs (JIEKTPUUYECKHUI TOK, ra-
3000pa3HBINA XJI0p B OMPEACICHHBIX KOHIICHTPALMSIX, IITyM, BUOpaIus u ap.),

B 3aBUCHMMOCTH OT YpOBHS U IPOJOJDKUTENBHOCTH BO3eHCTBUA BpeAaHblil [ID Moxer cTarh
OITaCHBIM.

* 0co00 onacnvle — AlID, KOTOpBIE NPU ONPEAEICHHBIX YCIOBUAX NPHUBOIAT K IPOf
MBIIIUIEHHON aBapyM, T.€. pa3pyIIUTEIbHOMY BbICBOOOMKIEHHUIO COOCTBEHHOIO HHEPI03anaca
IPOMBIILIEHHOTO HPEIPUATHS, IPH KOTOPOM CBIPBE, IIPOMEKY
oug OpeanpuAaATvd, OTXOAbl IMPOU3BOJACTBA, YCTAHOBJIICHHOC Ha
TEXHOJIOTHYECKOEe 00O0PYIOBaHME, BOBJICKASCh B aBAPHUUHBIN I
mue GaKTopbl Al HACENIeHHs, TIEpCOHANa, OKPY)KAIOIIEeH Cpesb
MPEIITPHUATHSI, TPUBOIAIIAE K KAaTacTPO(GUUECKUM ITOCIICICTBUS
HUS, TIOXKap, B3PBIB, BELIOPOC OOIBIIOrO KOJIMYECTBA Ia3000pa3zHC

Crnenyer OTMETUTb, YTO BPEIHBIE aHTPOIIOTEHHBIE TPOU3BO/ICTBE
NpaBUJIO, TETEPMUHUPOBAHHBIN XapaKkTep, a OMacHble U 0co00 orac
paxrep.

Y B 3aBUCHUMOCTHU OT YPOBHS BO3JEHUCTBUS U €r0 MPOAOIKUTEIBHOCTH MOXKET MEPEXOIUTh U3 OJI-
HOM KJ1acCU(UKAITMOHHON TPYIIIBI B IPYTYIO.

B xonnuecTBeHHYIO0 OLEHKY cToxacThueckux AlID BXOIUT BEPOATHOCTH BO3HUKHOBEHHS
JaHHOTO (hakTopa.

Tak, nanpumep, cormacHo 'OCT 12.010-76 — BeposITHOCTh BOSHHUKHOBEHHsSI B3pbIBA Ha JIIO-
GOM B3PBIBOOIIACHOM yYacTKe B TEUCHHH Foj[a He J0JIKHA IpeBbImarh 107,

3,[[6CB CJICAYCT OCTAHOBUTHLCA Ha IMOHATHUU «Pucka». Puck — BCPOATHOCTHL YCIIOBCUCCKUX U
MaTC€pUuajIbHBIX TOTCPb NN HOBpC)KI[GHHfI.

[Tonnas Oe30macHOCTh HE MOXKET OBITh rapaHnTupoBaHHa HUKOMY, HE3aBUCUMO OT O6p833.
JKH3HU.

Kaxip1i1 n3 Hac BBDKHMBAET OT OJHOTO JHS 10 z[%yroro n30erast pucKa Wi IpeooJieBas onac-
HocTH. [Ipu ymeHbleHUHN pucka HUKe ypoBHS 10 B roa oOIIECTBEHHOCTh HE BBIPAXKAET Upe3-
MEpHOH 03a00YEHHOCTH.

OCHOBBIBASICH Ha 9T MPEANOCHUIKE, MHOTHE CIICIIHATHCTH IPHHAMAIOT Benmauay 107 kax
TOT YpOBEHb, K KOTOPOMY CIIE€AYET CTPEMUTHCS, YCTaHABIMBAsI CTENIEHb PUCKA, 00YCIOBIEHHYIO
JESATENBHOCTBIO TPOMBIIIUIEHHBIX TPEAIPUSTHN.

Takum 00pa3zoM, MpeaIMETOM HCCIEIOBAHUS WHXEHEPHOM HKOJIOTHUH SIBISETCS B3aMMOJCH-
CTBUE TEXHOJIOTUYECKUX U IPUPOIAHBIX IPOLIECCOB B IPOMBILIUIEHHO-TIPUPOAHBIX CUCTEMAX — KO-
JOTMYECKUX CHCTEMAX «UEeJIOBEK — MPOU3BOJCTBEHHBIH OOBEKT — OKpYXKAIOIIAs CpeAa» pas3iind-
HBIX YPOBHEM.
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Hcxonst u3 aHanm3a COBOKYMHOCTH BoznericTBuil AIID, oOmryro menb B OTHOIIGHWU pac-
CMaTPUBAEMON IKOCHUCTEMBI «UEJIOBEK — IMPOU3BOACTBEHHBIN OOBEKT — OKpYIKAaIOIIas Cpenar
dbopmynupyercs Tak:

Obecneuenue HecamugHbIX U3MEHEHUTL COCIMOAHUA 300P08bA Ye106€KaA U AHMPONO2EHHBIX
U3MEHEHUIl OKpYMcalouiell cpeovl, nooeeprcennvix ozoeiicmeuro AIID nuixce oonycmumozo

YPOGBHA.

BrlsiBlIeHHE M aHATTN3 aHTPOIIOTEHHBIX MTPOU3BOACTBEHHBIX (DAKTOPOB, pa3paboTka KOMIUIEKCa
CIIOCOOOB W CPEJNCTB, MO3BOJISIFONIMX TOCTUTHYTh TAPMOHU3AIMH B3aMMOJICHCTBHUS UYEIOBEKA C
OKpYKaroIllel Cpeoi, SBISIOTCS MO CYIIECTBY WHKEHEPHO-IKOJIOTHUYECKUM 00ECIIEYeHUEM Tpo-
M3BOJCTBEHHOIO IIpoLiecca.

MUCcTOYHUKN 3arpsAa3HeHus Opr)KaI-OLI.Ieﬁ cpeabl

3arpsizHeHueM armocdeps! (aHamoruuHo ruapocheps U nuTochepsl) Ha3bIBACTCS BHECEHUE HO-

BBIX, HEXapPAaKTEPHBIX JJIsl HEE B paccMaTpuBaeMoe BpeMsi (PU3NUECKUX, XMMUYECKUX M OUOJIOT -

YECKUX areHTOB WJIM MPEBBIIICHNE €CTECTBEHHOTO CPETHEMHOTOJIETHETO YPOBHS 3TUX areHTOB.

Bce ncTounmnky nmpumecei, moctynarmux B armocdepy, ruapocdepy u aurochepy MOKHO
pa3IeNnuTh Ha JIBE IPYIIIBI: €CTECTBECHHBIC U AaHTPOIIOTCHHBIE.

EcrecTBeHHbBIC HCTOYHUKH
3arpsiI3HEHUN BBIJENAIOT B aTMocdepy:
IbUIb, BBI3BAHHYIO 3PO3UEN MOYBHI,
YaCTHUIbI MOPCKOM COJIM, TyMaH, JIbIM U
ra3bl OT JIECHBIX U CTEIHBIX MOKAPOB,;
ra3bl BYJIKAHUYECKOTO

MMPOUCXOXKIACHUA, PA3JINIHBIC

MIPOAYKTHI PACTUTENBHOIO, )KUBOTHOTO
1 MUKPOOHOJIOTHYECKOTO

MMPOUCXOKIACHUA .

XOTS1 HEKOTOpPBhIE XUMUYECKUE COETUHEHUSI 00pa3yloTcs OT MPUPOJHBIX MCTOYHHMKOB B OOJIBLIMX
KOJIMYECTBAX, HO UX reorpadus U pacceMBaHUE 3arpsi3HEHHUI B arMocdepe NMPUBOIAT B UTOTE K
HU3KUM CPEIHUM KOHIEHTpalUsiM. YPOBEHb 3arpsi3HEHUI aTMoc(epbl €CTECTBEHHBIMU UCTOYHU-

KaMH1 IPpHUHATO CHUTATh (bOHOM, OH MaJlo U3MCHACTCA BO BpECMCHU.

PaCCMOTpI/IM BUJIbI BOBMOXKHBIX ITPOU3BOACTBCHHBIX 3an5[3HCHI/II>'I Oprmanmeﬁ Cpcabl.
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l-.[p OHEEOOCTE EHHEIE 3 aT pPATHEHIA

OKP ¥2KaF0I €1 cpenbl
Marep Hamm1s1e JHepreTHYecKHe
/ \\ TenmoBem
™ BHIGpoCHL
Brikpocs: B Crounsie Teep mpie
aTmochepy BO JBI 0 TX0 A1
IMynr, Hudpaseyx,
¥YNBTPaIBYX
Hi rasnnﬁp AFHBIE H i VCII0 BHO MHCTHBIE - TOKCHYHBIE
nap oobpasHbie (obopoTHEIE) - Jmex1p 0-
BLATHHTHEIE JI0 TS
S HETOKCHMHELE
Hi HHIKHEe = TpATHEBIE Cne'ronm,
HHppaXpacHbBIe,
Lt
YABIp adHO TETO B EIe
Lo TEep ABIe
H a3 ep HbIe
=  CMENIAHHEXE i Hoxoup yroutie
H3 Ty YeHHS

Puc. 1.2. 3arpsisHeHue okpy:kalolieil cpeabl

Poct MHpOBOTO MPOMBIIIJIEHHOTO TPOHW3BOACTBA COMPOBOXKIACTCS YBEIHMYCHHEM aOCOITIOTHOTO
KOJIMYECTBA NPOMBILIUIEHHBIX BBIOpPOCOB. CuMTaeTcs, yTo MpuOIM3uTeNbHO Kaxkable 10-12 net
00bEM MHUPOBOTO MTPOMBIIINIEHHOTO TIPOU3BOACTBA YBEITMUNBACTCS, YTO COMPOBOXKIACTCS IPHOIH-
3UTEIBHO TAKUM K€ POCTOM 00beMa BPEIHbBIX BEIOPOCOB B aTMOC(hepy.

Cpenu aHTPOIIOTEHHBIX UCTOYHUKOB 3arps3HEHUS] aTMOC(epbl OCHOBHBIMH B HHAYCTPHUAIBHO pa3-
BUTBIX CTpPaHaX SBJSETCS NPOMBIIUICHHBIE IPEANPHUATHS U TPAHCTIOPTHBIE CPEJICTBA.

Ecnu roBOpuTh 0 3arps3HEHUsIX aTMOC(EpPHOTrO BO3IYyXa, TO CIEAYEeT HAIOMHUTH, YTO aTMocdep-
HBIN BO3/1yX MPEICTABISAET COOOM MEXaHMUECKYI0 CMECh pa3IMUYHbIX Ta30B: a30Ta, HAa JOJIO KOTO-
poro mpuxogutcsa 78,08% (mo ob6bemy), kucmopona 20,95%, aprona 0,93%, yrmekucioro rasza
0,03%, renus, KpUNTOHA, BOAOPOAA, 030Ha M Jp. Hambonblnee 3HaueHHe Uil OMOJIOTMUYECKUX
MIPOIIECCOB MMEIOT KUCIIOPO/] M YITICKUCIIBIN Ta3.

EsxeronHo B arMocdepHslii Bo3ayx nocrtymnaet 6onee 200 MitH. T okcuja yriepoaa, 150 MiH. T ok-
cuna cepsl, cBbimie 50 MITH. T OKCHUIIOB a30Ta, 0ojnee 50 MITH. T pa3IMBHBIX YIIIEBOAOPOIOB, OoJee
250 MIH. T MeNKOAMCIIEPCHBIX adpozoiieil u T.a. [locTyruienue B arMochepHblil BO3ayX rajore-
HOCOZiepKaluX BewecTB (GpTop, Hoa, XJI0p, U JIp.) B TOM UYUCIIE U PPEOHOB, MPUBOAUT K YMEHb-
IIEHUIO 030HHOTO CJI0sl aTMOC(EPHI.

PacyeTsl mOKa3bIBaAIOT, UTO €CJIM BHIOPOCHI B arMocdepy GpeoHOB OyyT MPOAOIKATHCS CTOJIb Ke
MHTEHCUBHO KaK M ceiyac, To K cepeiuHe NepBoil monoBUHbI X XI Beka TOJIIMHA O30HHOTO CIIOS
YMEHbIIUTCSA Ha 6—7%, KpoMe (PEOHOB pa3pyLIEHUIO 030HHOTO CJIOS 3€MJIM CITOCOOCTBYIOT BBI-
Opochl MeTaHa, OKHCeH a30Ta U JIp. BEIIECTB.
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CymiecTByeT psiJi OTpacieil MPOMBIIUICHHOCTH, KOTOPBIC Ha MPOTSHKEHUH NECATHIICTHIA OCTAOTCS
JIUiepaMH aHTPOIOTreHHOoro 3arpszHenus OC:
Homns BBIOpOCOB B atMocdepy:

AIIEKTPO3HEPTETHKA 271%
LIBETHASI METAJLTYPIHsI 20%
YepHasi MeTaJUTyPrust 15%
|
|
HeTemoObIIa 7%
r________________________________________________________| |
. _____________________________________________________________| |
He(drenepepaboTKa 5%
MAaIIIMHOCTPOSHUE 4%
|
|
rasoBas 4%
|
|
MIPOMCTpOMaTe prabl 4%
YroJbHAS 3,5%
]
[
JIEpEBOOOPa0ATHIBAIOIIIAS 3,0%
XHUMHAYECKas 3,0%
MUIIEeBast 2,5%
.| |
. _________________________________________________________________| |
00opoHHas 1,5%
JIETKast 0,5%

Jlonst cOpoCOB 3arpsiI3HEHHBIX CTOUHBIX BO:

JIEpEeBOOOPa0ATHIBAFOIIIAS 22%
I
I

XAMHUYECKast 17%

3JIEKTPOIHEPreTHKA 13%
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MAITUHOCTPOCHUE 8%
YepHasi METaJUTyPIys 8%
yrojpHas 7%

IBETHAA METAJIYpPIrus )

HedTenepepadoTKa 4,5%

00opoHHAas 3,5%

JIeTKas 3,5%

MUIIEBAsT 3,5%

IPOMCTpOMaTepHaIbl 2,5%
He(TenoobIa 1,5%
rasosast 0,5%

Cucrema «4enoBeK — OKpY)Karollasi cpefja» — 3aMKHyTas, JI00oe HapylleHne OanaHca B Heil Mo-
JKET MPUBECTHU K KaTacTpoduyeckuM nocienctsusM. Hampumep, B nporiecce 3BOIIOLUN B IPUPO-
Jie CIOXKMJIICS TEIUIOBOM OajaHc, ompeenseMblii aKKyMyJIHMPOBAHUEM SHEPrUM B OpraHUYECKHX
COEIMHEHUSIX U PACCESIHUEM €€ B BUJIE TEIlIa.

B ominume oT aBTOTPO(HBIX pacTeHUil, B KOTOPbIX HAYMHAETCS TpaHC(hopMalus COITHEUHOM
SHEPruM B OPraHUYECKUE COCAMHEHMS, YEJIOBEK UCIIOIb3YET OPraHMUECKHUE BELIECTBA, CKUTAS UX
U TepeBOis 3allaCeHHYI0 Hepruto B Terio. [Ipu 100bIYe SHEPreTHUeCKUX pPecypcoB UEIOBEK
paspyuiaer OMOJIOTUYECKUN COCTaB MOYB U CIIOCOOCTBYET €€ JAerpajaluu. X03aUCTBEHHas Jesi-
TEJIbHOCTb YEJIOBEKA MPH MCIIOJIb30BAHUN IIPUPOIHBIX PECYPCOB KpaitHe HeapPeKTUBHA.

BnusiHMe aHepreTUKM Ha OKPY>XKaroLLylo cpeay

Bo3geticTtBue OHCPICTUKU Ha OKPYKAKIIYI0 CPpEay BECbMa pa3H006pa3Ho " onpeCaAcIsACTCA B

OCHOBHOM THUIIOM 3HCPrOoyCTaHOBOK.
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PaccmMoTpuM  OCHOBHBIE  OCOOEGHHOCTH  BO3JCHCTBUS HAa  OKPYXKAIOIIYIO  Cpeny
ANIEKTPOCTAHIIMM TPAJIUIIUMOHHOTO THUIIA:

1. BoznetictBue TOC Ha OKpY>KaOIIYIO CPEy 3aBUCUT OT
HCIIONb3yeMOro Tormaa. [Ipu cxxuranuu TBEpIOro TOIIMBA
B arMocdepy MOCTYIAeT JIeTy4as 30J1a C YaCTHLIAMU HE JI0
TOpPEBLIETO TOIUIMBA, CEPHUCTBIA U YEPHBIN aHTUAPUJIA,

OKCHABI a30Ta, (bTOpI/ICTbIe COCOIUHECHUA.

HpI/I CHMXKXCHHUMU KHUJKOI'O TOIIJIMBA C AIMOBBIMU I'a3aMH B

arMOC(epHBIN BO3yX MOCTYIMAIOT CEPHUCTHIN U CEPHBII
aHTUJPUJL, COCAUHEHMSI BAaHAUs, COJIEH HAaTpUs U TaKKe

BCIICCTBA, YAAJIACMBIC C IMOBECPXHOCTU KOTIIOB IIPU OUYUCTKE.

HpI/I C)KUTaHUHU ITPUPOIHOI0 ra3da OCHOBHBIM 3aIpA3HHUTCIICM aTMOC(I)epBI SABJIAKOTCA OKCHIBI

azora. BeipaOotka 1 MiH. KBT 4 351eKTpO3HEPIUH Ha TEIUIOBBIX AIEKTPOCTAHIUIX COMPOBOKAAET-

cst BeIOpocom 10 T 307161 1 15 T cepHECTOTO Ta3a.

2. lnsa coopyxenust kpynubix TOC B cpenneM HeoOXonuMa MIoNiaab OKoio 2,3 KM?, He cuH-
Tas 30JI00TBAJIOB M BOAOXPAHWIHIL OXJIAAUTeNeH, a ¢ ux yderom 3—4 kM. Ha stoit TEPPUTOPUU
U3MEHSETCS pelbed) MECTHOCTH, CTPYKTypa TOYBEHHOTO CIIOS W HKOJIOTUYECKOE PaBHOBECHSI.
KpyrmHble rpagupHu CyIECTBEHHO YBIXKHSAIOT MUKPOKJIMMAT B pailoHe CTaHIIMH, CIOCOOCTBYIOT
00pa30BaHUIO0 HU3KOM OOJIAYHOCTH, TYMAaHOB, CHIDKEHUIO COJIHEYHOW OCBEIICHHOCTH, BBI3BIBAIOT
MOpOCSIINE JOXKIU, a B 3UMHee Bpems uHel u rojonen. TOC cOpackiBalOT B BOJOEMBI OOJBIIOE
KOJIMYECTBO TETUIOTHI, MOBLIIIAIOT TEMIIEPATYPY BOJBI U

OKa3bIBAIOT BIIMSHUE HA (JOPMY U CPEIYy BOJOEMOB.

3. s I'DC Heo6xoauMo coopykaTh BOJOXPAaHMIUIIA, YTO
IIPUBOJINT K 3aTOIUIEHUIO OTPOMHBIX TEPPUTOPHIA.
CrpykTypa TerioBoro 6agaHca NpuOpeHbIX TEPPUTOPUI
BOJJOXPAHMJIUIL M HEMOCPEICTBEHHO BOIHOM MOBEPXHOCTH,

BIIMSIONIAS HAa TEMIIEpaTypy BO3AyXa Ha MoOepexbe,

pasiuyHa 0 CE€30HaM IoJla U BPEMEHU CYTOK U 3aBHUCHUT OT
TUIOINAAM TIOBEPXHOCTH, IITYOUHBI BOIOEMA U XapaKTepa BO3-
JNYIIHBIX TE€YECHUH B 3TOHN 30HE. [103TOMY BOIIPOCHI DKOJIOTU-
gyeckoro BozzencTBusa ['DC Ha OKkpyXaromyro cpery AOKHA

COCTaBJIATh BAXXHEHIIUM aClEeKT NPEANPOEKTHOTO AHAJIN3A.
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4. 1o Bonipocy BozaecTBUst ADC Ha OKPYKAIOIIYIO CPEY CYIIECTBYIOT Pa3IMYHbIE MHEHHUS.
OnHako, HE BBI3BIBACT COMHEHHS TOT (PakT, uTo FKcruryararuss ADC mo3BOJSET 3aMETHO CHU3UTh
YPOBEHb 3arpsi3HEHUIN OKpYKarollel cpellbl KOMIOHEHTaMHU, XapaKTePHbIMHU Ui paOdOThl TEILIO0-
BbIX craHimil (CO, SO2, NOX u T.11.)

OCHOBHBIMHU (baKTOpaMI/I 3arpsA3HCHUA CPEAbl 34€Ch BRICTYIIAIOT paalallMOHHBIC ITIOKA3aTCIN:
AKTUBUPOBAHHBLIC MBIJICBUAHBIC YaCTUIIBI, MTOMAAA0IINEC YCPC3 BCHTUIIAIIMOHHBIC KaHAJIBI 3a IIpC-
JCJIaMu CTaHIIHUH. Pa,[[I/IaI_[I/IH oT oxnamz[afomeﬁ BOJbI, IPOHUKAIOIIAA paaranus 4€pe3 KOPIIyC pe-
aKTOpa, TCIIJIOBBIC BO3,I[CfICTBH$I Ha BOAY OXJIAXKIACHUA U, KOHCYHO K€, 3aXOPOHCHUEC OTXOJ0B.

[Tonsenem uror: Ha puc.l.3 mpeacTaBiIeHb OCHOBHBIE (DAKTOPBI BO3ACHCTBHS IEKTPO-
SHEPreTUKHU HAa OKPYKAIOILYIO CPELY.

dakTop I BO3EHCTEHA Ha
OKP Y2KAIOLIYIO CP ey

/\\\

JarpAazHeHHe PamioaxTHEH EIE
T erwnoeoe
1P 0K T AN 3arpA3HeHHA B
P 3arp A3HeHHe P
Crop aHHA caydae AT
OTteOO O1e07
Bribpocwic
N TerLia TerLIa
Bribpocsi e TR.ep 110kl
BO3TYLU- npH
aTmochepy YaC ThH) o N
{1maxe) e
0T 0K aNH LTHH
BO/IAH BIX
CHCTEM

Puc. 1.3. OcHoBHbIe (haKTOPHI BO31eHCTBHS JIEKTPOIHEPreTUKHN HA OKPY-KAIOLIYI0
cpeny

KoHTpornbHbIe BONPOCHI MO Teme

"UHXeHepHas 3KONoOrns u e€ Mecto B CUCTEME 3HAHUM O YernoBeKke U
npupoae”

Yro Takoe 6uocdepa, ueM oHa oTIIHYAETCS OT Hoochepb1?

Kakue cymecTByloT ypOBHU SKOJIOTHUECKUX CUCTEM?

Kak MoXxeT mpoucxoIuTh B3aUMOICHCTBHE YEIIOBEKA C OKPYKAOIIEH cpeoin?

Yro Takoe AIID?

K xakomy AII®D mo cBoemy JEHCTBHIO OTHOCUTCSI BO3JAEHCTBHE JJEKTPUUYECKOTO TOKA HA

YesioBeka?

6. K kakomy AII® mo cBoeMy JeHCTBUIO OTHOCHTCS BO3JCHCTBHE BPEIHBIX BEIICCTB HA de-
noBeka?

arLONOE
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7. K uemy mpuBOAUT BO37ciCTBHE Ha yenoBeka BpenHoro AIID? 8. K yemy npuBoguT BO3-
JeiicTBUE Ha 4yenoBeka ornacHoro AII®?

9. UYro Takoe 3arps3HeHHE?

10. Kakue otpaciu MpOMBIIIICHHOCTH BHOCST OCHOBHOHM BKJIAJ B 3arps3HEHHE arMOCQepshl,
ruapocdepsr?

O6wue ceBegeHns o6 atmocdepe

. 15
Ammocegpepa — razoBas 000s0uka 3emMsd Maccor okono 5,9-107° 1. B 3aBHCHMOCTH OT TeMIieparypbl

MOXHO BBIACIIUTH HECKOJIBKO 30H, pacCliojararomuxcs Ha pa3JIMuHbIX BbICOTAax OT 3emim

Atmocdepa sBrseTcs JKU3HEHHON Cpelloil U BBIMOJIHAET (PYHKIHUIO 3alUThl KU3HU OT BO3-

JEeHUCTBUS OTKPBITOT'O KOCMOCaA.

Atmocdepa 0o3upyeT MOCTYIUICHHE Ha MOBEPXHOCTh 3€MJIM COJTHEYHOW SHEpruu (MpH OT-
CYTCTBHH aTMOC(epbl MOBEPXHOCTH 3eMiin HarpeBaiach Obl 10 +100°C qHeM u oxJaXkJanach J10 —
100°C Houbto). O30HOBBIM M MOHHBIN €10 aTMOC(epbl CHUXKAKOT BO3AEHCTBUE KOCMUYECKUX U
PEHTTEHOBCKUX H3JIy4EHHH, OrpaHHYUBAIOT IPOHUKHOBEHHE YIBTPAPHOIETOBBIX, HHYPAKPACHBIX

JTy4en.
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[Tepeuncnum Bce ciion arMocdepsl,
CHH3Y BBEpPX:

TEepMomnay3sa
e Tponocdepa (BeicoTa 10-18
KM HaJl YPOBHEM MOPs,
Temmeparypa ot +40 C 10 —
50°C, 300

min m ax

® cmpamocehepa (TOMMIMHA
okomno 40 kM, Bo3ayx Oojee
pa3perkeH, BIaKHOCTh
HEBBICOKA, TeMIepaTypa 10
BBICOTHI 30 KM MOCTOsIHHA (—
SOQC), 3aTe€M TOBBIIIAETCS (10 200
+10°C). B ctparocdepe
CKOHLIEHTPHPOBaHA OCHOBHAS
4acTh aTMOC(EPHOro 030Ha,
KOTOPBII NOrnomaet
yAbTPa(pHOIETOBBIE JTy4YH

HOHOC) ep A

CounHiia, YTO H BBI3BIBAET romMomaysa
pasorpes aTMocdepsl, 100
e nmesocghepa (BeicoTa Bonee SO \ Conet Me3omaysa ;
epefpucTRie '
KM, TeMIiepaTypa . o6 3axa Messchepa E
MOHMKAETCH ), 304 i

*  mepmocepa (He umeet
OmpeeleHHOI BepXHei
rpanunsl. Temneparypa B
TepMocdepe yBeIMINBAETCS U
Ha BeIicoTe 500...600 kM
nocturaet +1600°C).

AT™MochepHOe TaBleHHE C POCTOM
BbICOTHI yMeHblnaercsa. CocrosHue
arMocdepsl OnpeesieT TeI0BOH
PEXKHM OBEPXHOCTH 3eMIIH.
Pa3nuunble COOTHOIICHNS Tera |
BJIATH B BO3YX€ SBIISHOTCS

OCHOBHBIMH INPUYHMHAMH

CYILIECTBOBAHMS PA3IUYHBIX reorpa(bnqecm/lx‘

30H Ha 3eMIIe. ‘
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MCTOYHNKM 3arpAa3HeHnst atmocdepbl

Cym1ecTByIOT JiBa BUJa UICTOYHUKOB 3arps3HEHUs aTMOC]EepHI:
*  ECTECTBCHHBIE,
*  AHTPOIIOICHHBIE.

Ha puc. 2.1 npencraBieHbpl OCHOBHBIC HCTOYHUKH 3arpsS3HEHHS aTMOCEPHI.

Hp O3 EOOCTE EHHEIE 3 ar pA3HeHIA

OKP Y2KaroIeii cpenbl
M aTepHanmHbie IHepreTHYECKHE
/ \\ TT—
™ BEIIPO CHI
Braipurst & Cruynpwe Trep apie
aTrociepy B0 JEI 0 TX0 TBI
ITynr, kudpaseys,
™ YAETPATEYK
e Taz000p 23 HEXE H e ¥CII0 EHO UHCTEIE =  TOKCHYHEIE
nap ooipasn sie (oBopo THEIE) o Smex Tp 0-
MATHHTHEIE 0
e  HETOKCHYNEIE
- HHIKHE e TPAIHBIE S,
HudpaKpaACHETE,
i
- e eT ar YNETp adHO e TO EEIe
H a3 ep HEIe
Honms np ¥ e
e  cHEIIAHNEXE L
M3 Ty MeHHA

Puc. 2.1. OcHOBHBIC HCTOYHUKH 3arpsi3HEHHUs BO31yXa

B nacrosee Bpemst 6omee S00 BpeHBIX BEIIECTB 3arpsA3HIIOT aTMocdepy (U UX KOJTHYECTBO BCE
YBEJIIUYUBAETCS).
B cootBerctBuun ¢ 'OCT 17.2.1.01-76 BeIOpOCH B aTMOChepy KIacCuDUIIHPYIOTCS:
1. TTo arperaTHOMY COCTOSIHHIO BPEHBIX BEIIESCTB B BEIOpOCAX Ha:
* rtazoo0pa3zHbie u mapoodpaszueie (SO, CO, NOy, yrieBogopos! u ap.);
* kujkue (KUCIOTHI, MIET0YH, PACTBOPHI COJICH, OpraHNYeCKNe COSTMHEHNS);
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*  TBepAble (KaHIEPOTCHHBIC BEIECTBA, CBUHEI] U €r0 COCAMHCHMsS, OPraHuYecKas U Heop-
raHuyeckas Iblib, CaXka, CMOJIUCThIE BEIIECTBA U TIP.).
2. ITo maccoBomy BBIOpOCY (T/CYT):
* wmeHee 0,01 (BKJIIOUUTENBHO);
* 010,01 10 0,1 (BKJIIOUHUTENBHO);
* 0o10,] 10 1 (BKJIIOUUTEIBHO);
* orl no 10 (BkimrountensHo); ©  oT 10 1o 100 (BKIHOUUTENBHO);
*  caoiue 100.
Tonpko 3a c4eT CXKUTraHus YIS B Pa3IMYHBIX SHEPTETUUECKUX YCTAHOBKAX B OKPY)KAIOIIYIO
Cpelry B MHUpE MOCTYIIAeT:

—prytu B 8700 pa3 ~
— MbIIIbsKa B 125 pas
— ypana B 60 pa3 OoJIbIIIE, YEM HX BOBJIEKAETCS

— kagmus B 40 pa3 B €CTECTBEHHBII OMOJIOTrNYECKUNA

— OepuyuIUs M IUPKOHUSI B
KPYrOBOPOT Ha 3eMJI€ B TO JKE BpeMs
10 pa3

o

— OJIOBa U BaHaJus B 4 pasa

Camblii YUCTBIN BO31yX — HaJl okeaHoM. Haj kpynHbIMuU

MIPOMBIIIUICHHBIMU LIeHTpaMu IbuTH B 150 pas Goubiie, -

YeM HaJl OKEaHOM. 3arpsi3HEHHBIN BO3AYX HaJl V-
KPYITHBIMHU TOPOAAMU MPOCTUpPaETCs Ha BhIicOTy 1,5-2,0
KM. DJTa IUIOTHAs IIanka 3ajep>kuBaeT jetoM 10 20%

COJIHCYHBIX ﬂyqeﬁ .

ypOBeHB 3arpsA3HCHUSA €CTCCTBCHHBIMU HCTOYHUKAMU —

(bOHOBBIfI, OH MaJio UBMCHSCTCA C TCHCHHUEM BPEMCHU.

HopmupoBaHue npumecen B aTtmMoccepHOM Bo3ayxe

Hopmupoanue npumeceii B arMoc(epHOM BO3/1yXe BEAETCS N0 KOHUYEeHMpayuu, 1.e. 1o
KOJIMYECTBY BELIECTBA B €AMHMIIE 00beMa BO3/1yXa IPHU HOPMAJIbHBIX YCIOBHSX (OOBIYHO B
Mr/a).

Jliia npeaynpexxaeHus 3arpsi3HEHUs] BO3AYIIHOro OacceiiHa B PO B 3akoHOIATETLHOM MOPS-
K€ YCTaHOBJIEHBI npedeibHo QOnyCmuMble HOpMbl BPEIHBIX BEIIECTB B aTMOCdepe.

Ilpeoenvno oonycmumasn xonyenmpayusa (II/[K) — 510 Takasi KOHUECHTPALUS 3arPA3HATEIIS
B aTMOC(EpHOM BO3/lyXe, KOTOpas He OKa3bIBaeT Ha YEJIOBEKa MPSIMOTO MJIM KOCBEHHOTO BPEIHO-
IO ¥ HETIPUSATHOTO JEHCTBHSI, HE BBI3bIBAET NATOJIOTUYECKUX U3MEHEHUI MiIH 3a00JIeBaHUM.




CMOJIEHCKNA
Cneyuanvnocmyo: 12.05.01 «Onekmponuvie u OnmuKo-31eKmponHble (¢ @uanan
npubopsl U cucmemsl CHEYUAIbHO20 HA3HAYEHUSY Ne 4
Memoouueckoe obecneuenue oucyunaunvl b1.0.05 «Dxonoeusn» [ EY I,

Jl1st KaXKI0ro BellecTBa, 3arpsi3HAOLIEro arMocepHbIil BO3IyX yCTaHABIMBAIOTCS Ba
HOpMaTuBa: mMakcumanvho pasosasa I/IK v cpeonecymounas IJIK.

Cpeonecymounasn IJ/[K — 11]IK, koTopasi ycTaHaBIMBAETCA C LENbIO MPEIYyTPEKICHUS
0O0IIETOKCUYECKOTO, KAaHIIEPOTEHHOTO M MYTareéHHOI'O BIUSHUS BEIIECTBA HA OpPraHU3M 4e-
JIOBEKA.

Maxkcumanvno pazosas IT/IK — 11]IK, xoropast ycTaHaBIMBaeTCs ISl TPEAYIPEKICHUS pe-
(IIeKTOPHBIX peakiuil y yeloBeka (OUIylIeHHe 3amaxa, U3MEHEeHHE OMO03IeKTPUYECKOW aKTUBHO-
CTH TOJIOBHOTO MO3ra, CBETOBOM UYBCTBUTEJIBHOCTH IJ1a3 U JIp.) IPU KPAaTKOBPEMEHHOM BO3CHi-
cTBUM aTMOC(hepHBIX 3arps3HeHuit (10 20 MuH).

MaxkcumanbHo-pazoBas [IJIK sABisieTcs OCHOBHOM XapaKTEPUCTHKOW OIACHOCTU BPEIHOIO
BeniecTBa. HanOounbias KOHIIEHTpAIHs Ka)XJI0ro BPEIHOTO BEIIECTBA B MPU3EMHOM CIIO€ aTMO-
ctepsl C He TODKHA TPEBHINIATH MAKCUMAIILHO pa3oBoii I1/]K :

Cx MKnu (2.1)

TTKyp

MKy | OATINGE gy TR Ty
|

Puc. 2.2. Hpe)IeJII)HO-JIOHyCTI/IMI)Ie KOHIHECHTPpAlUIUMM BPCIHbLIX BEHIECTB B aTMocq)epe

Pabouas 30Ha — 30Ha, BRICOTOM 2 M HaJ] TEM MECTOM, TJIe padOTaeT YeTIOBEK.

JIJ'IFI OICHKHU 3arpA3HCHUA BO31yXa Ha TCPPHUTOPHUAX KYpOPTOB, MECT MACCOBOI'0 OTJbIXa
Hacenenus ucrnonbdyercs 0,8 ITJIK armocdepHbIX 3arps3HeHHI.

C 1enplo 3alUThI 30H, HA KOTOPBIX PACIOIOKEHBI KHIIbIE
MAacCCHBBI, U ceiumeOHblX meppumopuii OT BO3IEHCTBUS
3arps3HSAIOIINX BELIECTB, IOCTYNAIOIIUX B aTMOChepy
BMECTE C MPOMBIIIJIEHHBIMU BBIOpOCamMu, TpeOyeTcs

OTACIIATD MPCATIPUATUA CBO60)IHI)IMI/I TEPPUTOPUAMU —

canumapno-sawumnoimu 3onamu (C33).

C33 — TeppuTOpHUH ONPEACICHHON MPOTSHKEHHOCTH U ITUPHUHBI, PACTIONATAOIITUECS MEXKITY
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IPEANPUATHIMA U UCTOYHUKAMHU 3arpsA3HEHUS M IPAHULIAMU 30H XKWIOW 3aCTpouKHU. IIpoTsxkeH-

HocTh C33 ycTaHaBIMBaeTCs TaKUM 00pa3oM, YTOObI CoAep)KaHue BPEIHBIX MIpUMeceil B arMo-

chepHOM BO3/1yXe CHIXKAJIOCh ITYTEM pacCceuBaHus 10 O€30MacHBIX YPOBHEH

Ha rpanuie C33.

KaxxnoMy npeanpusTrio B COOTBETCTBUU CO CTENEHBIO €T0
OIACHOCTH MPUCBAUBAETCS ONPEIEICHHBIN KJIacC U B 3aBUCHMOCTHU
OT KJIacca yCTaHaBIMBaeTCs HopMaTuBHas mupuHa C33.
Munumanesnsie npotsokeHHocty C33 s npeanpustuii | kinacca
cocrasigroT 1000 M, Il kiracca — 500 m, 1l knacca — 300 m, IV

kiracca — 100 M, V xitacca — 50 M.

B armocdepHOoM Bo3ayxe, Kak MPaBHIIO, HAXOIUTCS HECKOJIBKO

SarpH3HHTeHeﬁ, KOTOPBIC MOT'YT O6J'IaIlaTB OAHOHAIIPaBJICHHBIM

ﬂeﬁCTBHeM. HaHpHMep, I[IpU HAJIMYHUHU B BO3AYXC COCI[I/IHGHI/Iﬁ a30Ta u
yYriaeBoaopoaoB, 1moa BOS,Z[G?ICTBPICM COJIHEYHOI'0 CB€Ta MOTYT o6pa—
30BbIBATbCsA d)omookcubanmbt, TOKCHYHOCTb KOTOPBIX B HCCKOJIBKO

Pa3 BBILIC, YCM Y UCXOAHBIX KOMIIOHCHTOB.

ITp1 0THOBPEMEHHOM MPUCYTCTBUH B aTMOC(EPHOM BO3yXe HECKOIBKUX BPEIHBIX BELIECTB,
o0JiafaroluX OJHOHAIIPABICHHBIM JIeHCTBHEM (CymMMaluei), ux Oe3pa3MepHas cyMMapHasi KOH-
LIEHTPALXs JOJDKHA YIOBJIETBOPATH YCIOBHIO:

C, C,
— 4. +—2_ <1 2.2)

MKI W n

ac Cl, Cn - q)aKTI/I‘leCKI/IC KOHICHTpAalluU BPECAHBIX BCIICCTB B BO3AYXC B OIOHOM U TOU ke

TOYKE MECTHOCTH, MF/M3;

IJIK,, TI/IK, — makcumanbHO-pa30Bble MPEIEIbHO JONYCTUMBIE KOHUEHTPAIUU BPEIHBIX
BEILIECTB B BO3yXe aTMoc(hepsl, M/,
DddexTom ogHOHAMPABIECHHOTO ASUCTBHUS 001a1al0T CIEAYIOIINE BEIIECTRA!
*IMOKCHU/T CEPBI U JUOKCHU]I a30Ta;
* IMOKCHU]T CEPBI U CEPOBOJOPO. U .
Hapsiny ¢ I[TK mis kak10r0 UCTOUYHHKA BBIOPOCOB B aTMOC(Epy yCTaHABIUBACTCS npedelb-
HOo oonycmumutii eviopoc (I1/]B) BpenHBIX BEIIECTB, HCXO/S U3 YCIOBHSI, YTO BHIOPOCH BPEIHBIX
BELIECTB OT JIaHHOTO MCTOYHMKA U COBOKYITHOCTH MCTOYHUKOB HACEJIEHHOIO IMYHKTa, C YYETOM
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pa3BUTHS MPOMBIIUICHHBIX MPEANPHUATHH, HE CO3IaAyT KOHIIEHTpaiuio, npessimatoniyo [TJIK
TSl HACEJICHUS], PACTUTEIBLHOTO U JKUBOTHOTO MUDA.

[Tpu ycranosnenuu [1/IB ms kakoro-nmi6o nCTOYHUKA 3arps3HEHUN HEOOXOUMO YUYUTHIBAThH
(OHOBYIO KOHIIEHTPAIMIO OT OCTAJBbHBIX HMCTOYHUKOB 3arpsi3HCHUS, JICHCTBYIOIIMX B JTaHHOM
mectHocTu. [1/IB u3mepsiercs B r/c.

PernameHTauus noctynneHus 3arpsa3HAaoWmMX BewecTB B atmocdepy
[IpenenbHO qOMYyCTHUMBIE BEIOPOCHI 3arpsI3HAIONINX BEIIECTB MPOMBIIIICHHBIMU MTPEIPUSATH-
sMu B arMocdepy permamentupytores TOCT 17.2.3.02-78 u OH/1-86
(oOmIepOCCUIICKUH HOPMATHUBHBIA JTOKYMEHT). YKa3aHHbIC JOKYMEHTHI ompeneisitor 1B mist
Ka)/10r0 KOHKPETHOT'O MPEANPUATUS U3 YCIOBHUS, UTO CyMMa CO3/I1aBa€MbIX BCEMH IMPEANIPUATHA-
MU TPU3EMHBIX KOHIICHTPAIMI TaHHOTO BELIECTBA MM UX KoMOuHaiuii He mpessimana [TK.
MakcumalibHOE 3HaUYE€HHE TPU3EMHON KOHIICHTPALIMK, HAIPUMED, JIJISl TOPSIYUX TOYEUHBIX
MCTOYHUKOB, PACCYMTHIBACTCS 1O CIEAyIoNen hopmyre:

A-M-F-m-n
Hz_(pi @, _%))1:’3

Cm —

(2.3)

rne H — BbicoTa TpyOBI, M;

M — pacxon BEIOpackiBaeMOTo B atMocdepy BemecTBa (MOIHOCTh BBIOPOCOB), T/C;

T.u T, — Temiieparypbl BBIOpaChIBa€MbIX I'a30B U aTMOC(EPHOI0o BO3yXa COOTBETCTBEHHO;

V1 — onHbIi 00BEM BBIOPACKIBACMBIX TA30B Ha Cpe3e TPYOHI, M/c;

A — KO3pPUIMEHT, YUUTHIBAIOLINI paccenBarolue CBOMcTBa aTMoc(epsl, KOTOpbIE oIpesie-
JISIFOTCST KIIMMaTH4Yecko 30H0# (11t MockoBckoi o6mactu 4=140);

F — ko3¢ purmenT, yunuThIBaroIuii CKOpOCTh OCEIaHUs BPEAHBIX BEILIECTB B aTMocdepe; M,

N — k03¢ PUIMEHTHI, YIUTHIBAIONINE YCIOBHS BBIXO/Ia Ta30BO3IYITHON CPE/IbI U3 YCThS
UCTOYHHKA BBIOpOCA.

Ecnu BMecto 3Hauenust Cp noxacraButh [1/IK KOHKpeTHOro BeliecTBa, TO MOKHO MOJTYYHUTh
npeaeabHOe 3HAYeHHE MOILTHOCTH BBIOPOCOB M JTaHHOTO BEIIECTBA, T.€. NMPEIeIbHO JOMYCTHUMBIH
BBIOpOC.

Takum oOpaszoM, pernameHTanusi BHIOPOCOB B aTMOc(hepy OCYyIEeCTBISETCS MyTeM yCTaHOB-
nenus [1/1B BpenHBIX BELIECTB.

3awmTa atMmoccpepHOro Bo3ayxa ot 3arpsisHeHun

B nHacrosimee Bpemst pa3paOOTaHbl U MIMPOKO MPUMEHSIOTCS Pa3IMYHBIE METOMBI 3allUThI
arMoc(epHOTO BO3ayXa OT 3arps3HeHuil. BeiOop TOro mim MHOTO METo/a 3aBUCHUT OT psiaa (dak-
TOpPOB, B TOM YHCIIE OT: THIIAa UICTOUYHHKA 3arpsA3HEHUs aTMOC(HEPHOTO BO3yXa; arperarHoro co-
CTOSTHUS BPEIHBIX BEIIECTB B BHIOPOCAX; pa3MEPOB YaCTHII B BHIOpOCAX H Jp.

Bpennbie BemiecTBa MOTYT HAaXOMUTCS B BO3AYyXe Kak B mapooOpa3HOM BHUJE, TaK U B BHIE
a3p030nel71 — TBEPABIX WJIN KUJIKUX YaCTHILI, B3BCIICHHBIX B BO3YyXC.

Tymanbl — a3p0301H1 € KUAKOHM quctepcHoil (a3oit.
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[Tbu1E — a3po30mH ¢ TBepAOH AucrepcHOn (hazoi.

Jist 3amuThl aTMOC(EPHOTO BO3/1yXa OT 3arps3HEHUI
IIPOMBILIUIEHHBIMH IBUISIMU U TYMaHaMU [IPUMEHSIOTCS pa3InyHbIe

NbUICYJIABIMBAIOIINE U TYMaHOYJIABJIMBAIOIIUE YCTAHOBKH.

[To npuHIMIY NEHCTBUSA PA3INYAOT!

e  CyXHeE IBUICYJIOBUTEIH,

. MOKPBIC ITBUICYJIOBUTCIIN,

e  (GUIBTPHI,

e ONEKTPOPUIBTPHI.

HpI/IMeHeHI/IC TOI'0 WJIM MHOI'O TUIIA IIBUICYIIABIUBAIOIIUX YCTAHOBOK 3aBUCUT OT

KOHLIEHTpalMU IpuMecei B Bo3yxe. O4ncTKa BO3/1yXa MOXKET ObITh rpy0oii, cpeiHel U TOHKOH.
[Ipu Tpy0oii ourcTKe M3 BO3MyXa YHAISIOTCS YacTUIBI MpUMecel pazmepoM Ooibire 50 MKM.
[Ipu cpenHeld OYMCTKE 33J€P’KUBAIOTCS YACTHUIIBI MBUTH pasMepoM 10 50 MKM, a pH TOHKOH —
pazMepoM yactul meHee 10 mxM. Tak, HanpuMmep, Cyxue MbUICYTOBUTENHN IPUMEHSIOT MIPH BbI-
COKHX KOHIICHTpPAIMAX MPUMECEH B BO3AYXE, a (PUIBTPHI — IPU TOHKOW OYMCTKE BO3IyXa.

Jlnia oueHky 3¢ (HEeKTUBHOCTH OYUCTKHU Ia30B OT MPUMECEH MPUMEHSIOT pa3INyHbIe ToKa3are-
JH, B TOM YHCIIE:

0011yt0 3((HEeKTUBHOCTH OYHCTKHU;

(bpakuOHHYIO 3PPEKTUBHOCTH OUUCTKH;

KO3(pPUIIMEHT TPOCKOKA;

THJIPABIMYECKOE CONIPOTUBIICHHUE MbIICYTOBUTENEH;
YIEIbHYIO MBUIEEMKOCTh MbUICYIOBUTENEH WIIH (DUIIBTPOB;
MIPOU3BOUTEIHHOCTH 110 OUUIIAEMOMY Ta3Yy;
YHEPrOEMKOCTb.

Oowan I¢hghexmusnocms ouucmku ONpeesieTcs, Kak:

_ Cax _Cm
] —c (2.4)

rae Cgy, Cgpx — COOTBETCTBEHHO, MACCOBBIE KOHIIEHTPAIIMU IPUMECEH B rasze 10 U 1mocie

MBUIEYJIOBUTEISI A (PrUTBTpA.

JInst cucteMbl MOCIIeI0BATENIbHO COEIMHEHHBIX MbLUICYIaBINBAOIINAX YCTPOMCTB WIH
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GUIBTPOB 00wan Ihghexkmuenocmep ONpeensaeTCs, Kak:

7=1-(-n)-Q0-m)-..-(A-n) 2.5)

#1-#2-#. o
e - O6H_[a$I 3(1)(1)€KTI/IBHOCTB OYUCTKH IICPBOI'0, BTOPOIro U N-oro YCTpOUCTBA

Wi QUIIBTpA.

(DpaKMMOHH(l}l 34)1[)el<mu(mocmb ouucmKu onpeaAcIACTCA, KaKk:

cC_ -C
1= ""C i (2.6)

axi

ra€ Cyyi, Cepi = COOTBETCTBEHHO, MACCOBBIE KOHIICHTPALIMH I-0i (ppaKIUU MPUMECH 10 U

MMOCJIC NBIJICYJIOBUTCIIA.

Koagppuyuenm npockoka K dactui uepes3 nblICyIOBUTENb MOKHO OMPEIENATH 110 popMyIie:

C
E = eu
C 2.7)

O6mast 2ppeKTUBHOCT OYHCTKH CBs3aHA ¢ KOI(D(HUIMEHTOM MPOCKOKA YaCTHUI] CIETYIOLIIM

COOTHOIICHHUEM

K=1-7 (2.8)

Fudpaeﬂuuecxoe conpomuejieHue nbmeyﬂoeumeﬂeﬁ P ONpeaACIACTCA KaK pa3HOCTb AaBJIC-

HUM BO3IYLIHOTO MOTOKAa Ha BXOZE M BBIXOJIE YCTPONCTB U OINpEAEseTcs] TM00 dKCIIEPUMEHTAI b-

HO, 1100 paccuuThIBaeTCs Mo GpopmyIe:

P=P —P = *"“’T 29

111€ Pgy, Py — COOTBETCTBEHHO JIABJICHUS BO3IYIIHOTO MTOTOKA HA BXOJIE U BBIXOJIE

YCTPOWCTBA;

P-¥_ 1notHOCTS 1 CKOpPOCTb BO3/lyXa B PaCUETHOM CEYECHHH IbLICYIABINBAIOIIETO
YCTPOMCTBA.

Janee paccMOTpuM NoJpoOHee annapaTbl OUUCTKU OT IBLIH.
nyue nblneynosBuTtenun

K mpocreiiimum nblIeyaaBIMBaOIIUM YCTPOMCTBAM OTHOCATCS HbLIEOCAOOYHbBIE KAMEPDL,

pa60Ta KOTOPBIX OCHOBaHa Ha OCAXJICHUU YaCTUIl I1OJ HeﬁCTBHeM CHJIBI TAKECTH W WHCPLHU.
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I'paBuTanimoHHOE OCaXKICHUE JACUCTBEHHO JIUIIb JUISI KPYITHBIX YacTHIl JUameTpoM Oosee 50—

100 MKM, IIpHYEM CTENEHh OUYUCTKUA cocrtasiisieT He BoIlre 40-50%. Meron IpUroneH Jullb U
9

MpeBapUTEILHOM, TPy0Oil OUUCTKHU T'a30B.

HaubGonee pacinpoCTpaHCHHBIMHU YCTAaHOBKaMHM CyXOI'0 IIbUICYJIABIIMBAHUSA ABJISAOTCA UUKI10-

Hbt (puc.2.3).

OvmweHHui ras

}

3anuineHrnii

Puc. 2.3. Cyxoii nblIey/10BHTEIb THIIA IAKJIOH

Hampumep, oHM UCTIONB3YIOTCS JIJIST 30J1bI, OOPa3yIOIICHCS MPU CKUTAHUHM TOIUJIMBA B KOTJIAX
TEIUIOBBIX CTAaHLMM. B IMKIIOHAX OcaXAEHUE CyXOUl 30JIbl MPOUCXOIUT BCIAEIACTBHUE 3aKPYTKH IO
nercTtBueM 1eHTpobexHoro sddexra. [Ipu BBoge depe3 TaHTreHIMaIbHBIN MaTpyOooK 1 YacTHIbI
OT)KUMAIOTCS K BHYTPEHHEH CTEHKE Kopryca 3 U, Tepsisl CKOPOCTh, BBINIAJAI0OT B WHIUBUIYaIbHBIC
4 n oOune OyHKephI-HAKOMHUTENH (B OaTapeiHbBIX MUKJIOHAX) U Jjajee 1Mo TpyOompoBoaaM 5 OTBO-
JSITCSL B CUCTEMBI TPAHCTIOPTHPOBKHU 307161 OUUIIIEHHBIH a3 10 TpyO0aM 2 BBIBOAUTCS B Ta30XO0JIbI
win cOopHbie kKamepsl. LlenTpobexHbiil a3 deKT cuabHee MposBIIsAeTCs Y KpYMHbIX yactull. C yBe-

JIMYCHUECM pa3Mepa YacTull U YMCHBIICHUCM IWaMCTpa HUKIIOHA B(I)(I)CKTI/IBHOCTL OYUCTKH BO3-

pacraer.
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Cpe;u/l arraparoB, NPpCAHA3HAYCHHBIX IJIA IbUICYIAaBIMBaHWsA, CJICAYCT BBIACIUTL annapamnbl
uenmpooexcrnozo oeiicmeusn. K 31oil Kareropun OTHOCSTCS MbUIEYJIOBUTEIN POTALIMOHHOIO JEH-

CTBHA.

KomIioHOBKa MPOCTEHIIIEro MbUICYIOBUTENSI POMAUUOHHO20 MURA NIPE/ICTaBICHA Ha puc.2.4

OunuwEeHHbIi
ras

Puc. 2.4. Cyxoii nnpLIeyJI0OBUTEIb POTAIIHOHHOIO THIIA

ITpu BpalmeHNH BEHTHIIATOpA Koseca | YacTUIIbI MBUIK 32 CUET LIEHTPOOEKHBIX CUII OTOpachl-
BAIOTCSl K CTEHKE CIHUPaIe0Opa3HOro KoXKyXa 2 M ABMXKYTCS 10 HEeW B HAlpaBJIEHUU BBIXJIOITHOTO
orBepcTHs 3. ['a3, oboraiieHHbIN TbUIBI0, Yepe3 CIeuanbHOE NMbUIETIPUEMHOE OTBEPCTHE 3 OTBO-
JUTCS B TIbLJIEBON OyHKEp, a OUMIIEHHBIN ra3 MOCTYNAaeT B BRIXJIONHYIO TpyOy 4. JlocTarouyHO BBI-
cokast 3((EeKTUBHOCTh OYHUCTKHM BO3AyXa TAaKUMHU allaparaMy JOCTUTaeTcs IpU YyIaBIUBaHUU

CPaBHMUTEIBHO KPYMHbIX yacTull Uik (cBbitie 20—40 Mkm).

B pAaAac ciiydacB uenecoo6pa3H0 HCIIOJIb30BaTh HCAMIO3UIHbLE nbmeomOeﬂumeﬂu, ITO3BOJIA-
OIUC NpOU3BOAUTL PA3ACIICHUC I'a30BOI'0 ITOTOKA Ha OYMILIEHHBIN U o60rameHan71 IbIJIBKO T'a3

(puc.2.5)

OforaleHHb LT
BLIBIO ra3, Q,

O‘n:;:,elgjx,n‘i : \ \
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Puc. 2.5. Kanio3uiiHLIN NBIJI1EOTACINTEIb

C IIOMOIIBIO PEIICTKU ra30BBIH IMOTOK pacxoaom Q pasacisICTCA Ha JiBa IIOTOKA pacxoaoM

Q1 1 Q2. O6b1yHO Q1= (0,8...0,09)-Q, a Q2= (0,1...0,2)-Q.

Otnenenue 4acTUIl MbUIM MPOUCXOAUT MO JACHCTBUEM HMHEPIIMOHHBIX CHUJI, BO3ZHUKAKOUIUX
IIPH TTOBOPOTE Ta30BOTO MOTOKA HA BXOJIE B KATIO3MMHYIO PEIIETKY, a TAKXKe 3a cueT dddekra oT-
pakeHUsI YaCTHUI] OT TOBEPXHOCTH PEIICTKH MPH coynapeHuu ¢ Held. OOOoranieHHbIN MBbLUIbI0 ra30-
BBIM MMOTOK IOCJIE KAITKO3UMHON PEMIETKH HANPABISAETCS K [UKIIOHY, I11€ OYMIIAETCA OT YaCTUL U

BHOBb BBOJIUTCSI B TPYOOIIPOBOJ 32 XKAJIFO3UINHON PELLIETKOM.

XKanto3uiiHple MBUICOTACIUTENN OTIUYAIOTCS MPOCTOTOW KOHCTPYKIIMM U XOPOIIO KOMIIOHY-
I0TCS B ra3oxonax, odecneunBas 3¢ dextuBHOCT ourictku 0,8 1 Oonee i 4acTuly paamepom 60-
nee 20 mxM. JKanro3uiiHble MBIICOTACTUTENN XOPOIIO 3aPEKOMEHI0BAIH ce0sl B cUCTEMaX OYHCT-

KH JBIMOBBIX TPYO OT KPYITHOIMCIIEPCHOI MBLTH IpH Temmeparype 450—600 C.

MOKpble nbineynoBuTenun

JloCTaroyHO MIMPOKOE MPUMEHEHHE IS OYMCTKHU T'a30B M BO3IyXa OT MEJKOAMCIIEPCHOM TThI-
mu ¢ quamerpom vactuil d 6omee (0,3...1,0) MKM, a TakxKe I OYUCTKU OT TBUIHA B3PBIBOOMIACHBIX
¥ IMEIOIIHNX BBICOKYIO TEMIIEPATyPy ra30B HAILTH MOKPBIE ITBLICYTOBUTEIH.

[TpuHIMN NEHCTBUS MOKPBIX TBUICYTOBUTEIICH 3aKIIIOYAETCS B OCAXKICHUH YacTHUI] TTBUTA Ha
MOBEPXHOCTh Karelb WM MJIEHKH XHUJIKOCTU 32 CYET CHJI MHEPIIMU U OPOYHOBCKOTO JIBM)KEHHUSL.
Cuibl MHEPIMU 3aBUCAT OT MAcChl Karejiab M YacTHUI[ MbUIM, a TAaKXKe OT CKOPOCTH MX JBHXKCHHUS.
YacTuibl IbIIM Majloro pazmepa (MeHee 1 MKM) He 00Ja1al0T JOCTAaTOYHON KMHETHYECKOW Hep-
rHel ¥ pH cOMMKEHUH € KalIIMU OOBIYHO OTH0aloT UX U HE YJIABIMBAIOTCS JKUIKOCTBIO.
BbpoyHoBcKkoe BHXKEHHE 0OBIYHO XapaKTEPHO JIJISl YaCTHUI] MaJIOTO pa3Mepa.

C y4eToM KOHCTPYKTHBHBIX 0COOCHHOCTEH MOKpBIE MBUICYJIOBUTEN PA3/ICISIOT Ha!

*cKkpy00eps! BenTypu;

*(OopCyHOUHBIE U IIEHTPOOEIKHBIE CKPYOOEPHI;
*anmnaparsl yIapHO-WHEPLUOHHOTO THIIA;
*0apOOTaKHO-TICHHBIE aMIaparbl U Jp.

Cpenu anmaparoB MOKPOH OYMCTKH C OCAXJEHHEM YacCTHIl MBI HA MOBEPXHOCTH Karellb
HaunOoJIbIIIee pacpoCTpaHeHNE MOIYyUrIn cKkpyooepsl Bentypu (puc.2.6)
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Puc. 2.6. Ckpy00ep Bentypn

OcHoBHas 4acTb CKpy0OOepa — corio Bentypu 2, B KOTOpO€ MOABOIUTCS 3aNbUICHHBIN MTOTOK Ta-
3a, a yepe3 LeHTpoOexxHble popcyHKH 1 — XKHUIKOCTh Ha opouleHue. B koHdy30pHOil yacTH coruia
IIPOMCXOUT Pa3roH rasa ot BxogHou ckopoctu V=15-20 m/c 1o ckopoctu 30-200 m/c u Gonee B
y3KOM ceueHMH coruia. [Iporece ocaxaeHust 4acTHIl MbUIM Ha KaIUIM JKUAKOCTH 0OYCJIOBJIEH Mac-
COM JKHUJIKOCTH, Pa3BUTOM IOBEPXHOCTBIO KAaIlellb U BBICOKOM OTHOCHUTEIBHON CKOPOCTBHIO YACTHIL
KHJIKOCTU U NBUIM B KOH(Y30pHOI YacTH coma. I(P(PeKTUBHOCTh OYUCTKH B 3HAYUTEIBHOM CTe-
MIEHU 3aBUCUT OT PaBHOMEPHOCTU PACHpPEEICHUS KHUAKOCTH MO0 CEYEHHIO KOH(PY30pHOM 4YacTH
coruta. B nug¢y3opHoit yactu cormta 3 ckopocThs moToka najgaetr 10 15-20 m/c.

CkpyOb6epsl Bentypu obecrneunBaroT BBICOKYIO 3(PPEKTUBHOCTb OUMCTKH a’po30Jied CO
CPEIHUM pa3MepoM YacTull |...2 MKM IIpY Ha4aJbHOW KOHLIEHTpauuu npumeceit 1o 100 /M,
[Ipu ananuse KOHCTPYKIUHU ¥ IPUHIUIIOB IEHCTBUS MOKPBIX MbLICYJOBUTENEH MOXKHO Bble-
JIUTH CIEAYIOUINE UX JTOCTOMHCTBA!
*TIPOCTOTA KOHCTPYKIIMH U CPAaBHUTEIBHO HEBBICOKAsl CTOUMOCT;
*0osiee BbICOKask A3PPEKTUBHOCTH 110 CPABHEHHUIO C CYXMMHU MEXaHUYECKUMHU IbUICYTOBUTEN -
MU UHEPLMOHHOIO THIIA;
*MEHbIIHME radapuThl IO CPABHEHHIO C TKAHEBBIMHU (PUIBTPaMHU U 3IEKTPOPUIBTpAMU;
*BO3MOXHOCTb HCIIOJIb30BaHUS MPU BHICOKOW TeMIEpaType U MOBBIILIEHHON BIaXKHOCTH Ira30B;
*paboThl HAa B3PHIBOOMIACHBIX Ta3ax;
*yJIaBIMBaHUE BMECTE C B3BEIIEHHBIMU TBEPJBIMU YACTUIIAMU MapOB U ra3000pa3HBIX KOMIIO-
HEHTOB.
O/HaKO MOKPBIM IbUIEYTIOBUTENSIM CBOMCTBEH U PsiJ HEJOCTATKOB:
*3HAUMTENbHBIE 3aTPAThl IHEPTUH MTPU BBICOKUX CTENEHSAX OYUCTKH;
*TI0JIydeHHE YJIOBJIEHHOTO MPOAYKTa B BHJIE IJIaMa, YTO YacTO 3aTPYHAHSET U YIOPOXKAET €ro
MOCJIEYIONEe UCTIOIb30BAHUE;
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*HEOOXOAMMOCTh OpraHU3alii 00OPOTHOTO IHUKJIA BOMOCHAOXKEHHS (OTCTOWHUKH, MEepeKadn-
BaIONIME HACOCHI U T. 11.;

*00pa3zoBaHKE OTIIOKCHUH B 000OPYIOBAaHUH U Ta30IPOBOJIAX;

*KOPPO3UOHHBIA W3HOC OOOPYIOBaHUS W Ta30MPOBOMOB IMPH OYHMCTKE Ta30B, CONIEPIKAIINX
arpC€CCUBHBIC KOMITOHCHTEI.

PUnbTPLI

[Tpouecc OUMCTKM T'a30B OT TBEPBIX WM KUAKHX YaCTHUI] C TOMOIIIBIO TOPUCTHIX CPE HA3bI-
BaeTcs (puibTpanueil. UIbTPhI ACTATCS HA BOJIOKHUCTHIE, TKAHEBBIC, 36PHHUCTHIE.

BonokHucteiMu GuibTpaMu Ha3bIBAIOT MMOPHCTHIC EPETOPOIKH, COCTABICHHbBIE U3 Oecropsi-
JIOYHO PacIONIOKEHHbIX, OHAKO 0ojiee MM MEHEEe PaBHOMEPHO PACHpeeIeHHBIX 110 00beMy BO-
JIOKOH, Ka)XKJ0€ U3 KOTOPBIX MPUHUMAET y4acTHE B OCAKICHUH a’pPO30JIbHBIX YacTUI. ITO (QHIIb-
Tpbl 00BEMHOTO JEHCTBHUS, TaK KaK pPAaCCYMTAHBI HA YJIABIMBAaHHE M HAaKaIUIMBaHWE YACTHII IIpe-
MMYILECTBEHHO 110 BCEH CBOEH IITyOHHE.

XopIrye
$mETpa
I'as O HIUEHHBIH >
' raz
ool nlli’rll

Puc. 2.7. ®uabTp

Haubonee pacnpoCTpaHEHHBIM THIIOM TKaHEBOTO (GUIbTpa SBISIETCS PYKaBHBIA (QUIBTP.
['maBHBIM 3JIEMEHTOM TaKOTO (PUIIBTpA ABISETCS PyKaB, U3TOTOBIEHHBIA U3 (DUIBTPOBAIIbHOMN TKa-
Hu. Kopriyc ¢uiibTpa paszieneH Ha HECKOJIbKO FepMETU3UPOBAHHBIX KaMep, B KaXKA0H U3 KOTOPBIX
pa3MelIeHo MO0 HECKOJIbKY pyKaBoB. ['a3, mojjiexaniuii o4nucTKe, MOABOAUTCS B HUKHIOIO YacTh
KaXX/10M KaMepbl U IOCTYNAeT BHYTPb pyKaBoB. DUIBTpPysCh uepe3 TKaHb, ra3 MPOXOAUT B KAMEPY,
OTKYyJla 4epe3 OTKPBITHIN MPOMYCKHOW KJalaH MOCTYHNAeT B ra3onpoBOJ YUCTOro rasza. YacTuiibl
IIBLIY, COZIEPKAIMECS B HEOUHUILIEHHOM ra3e, OCelaloT Ha BHYTPEHHEHN IOBEPXHOCTH pPYyKaBa, B pe-
3yJbTaTe YEro CONMPOTUBIIEHHE PyKaBa IPOXOY ra3a MOCTENEHHO YBEIUYUBACTCS.

PaznuuaroT cienyrolye TUIbI 3pHUCTBIX (PUIBTPOB:

*3€PHUCTBIE HACAZ0uHbIe (HACBHIMHbIE) (DUIBTPHI, B KOTOPHIX YJIABIMBAIOIIME JIEMEHTHI (Ipa-
HYJbI, KyCKH U T. JI.) HE CBS3aHbI )KECTKO JIPYT C IpyroM. B xauecTBe HacaaKu B HACBIITHBIX
¢buIbTpax MCMONB3YIOT MECOK, rajibKy, LUIAK, APOOJEHbIE TOpPHBbIE MOPOJbI, JAPEBECHBIE
OTIMJIKH, KOKC, KPOIIKY PE3HHBI, TNIACTMACC U TpaduTa U Apyrue Marepuabl;

*)KECTKHUE MOPUCTBIE (PUIIBTPBI, B KOTOPBIX 3€pHA IPOYHO CBSI3aHBI APYT C APYTOM B pe3ynbTare
CIeKaHHUsl, PECCOBAHMS UM CKJICMBAHUSA M 00pa3yloT NMPOYHYIO HEMOIBMKHYIO CUCTEMY.
K aTuM QuiibTpaM OTHOCSTCSI IOPUCTasi KepaMHKa, TOPUCTbIE METaJlJIbl, TOPUCTHIE IIACT-
MAacchl .
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Quabmpayus 6He KOHKYPEHUUU, K020a pedb uoem 00 odecneyeHuu UcCKaouumeabHo 8blCOKOU
Ihpekmuenocmu ynaenueanua 04eHb MEAKUX YACMUY, UEHOU YMEPEHHBIX 3ampam.

TkaneBble QUIBTPBI UCMIONB3YIOT TaM, TJ€ HEOOXOIUMO JTOCTHYb BBHICOKOH 3(dexTruBHOCTH
U TJIC YCIIOBHS MO3BOJISIIOT MCIIONIL30BaTh QUIIBTp Oe3 ero moBpexaeHus. [[pumenenue GuibTpoB
OrpaHHYEHO TeMIepaTypaMH, mpessimaonmma 500-600 K, mpy KOTOPEIX pa3pyliaeTcst TKaHb, a
TaKXXe COCTaBOM Ta3a.

Jlnst mepBUYHON (MIIBTpally NMpH TeMieparypax, npesbimatonmx 500-600°K, ucnonb3yror
rpaBuiiHble QUIBTPBL. DTH (PUIBTPHI TPOMO3IKHU U TSKEIBI.

Bonokuaucteie QUIBTPEI 0OBIYHO HE OYMIIAIOT. MIX MCHONB3YIOT, KOTIa KOHIICHTPAIUS
YacTUIl HU3Ka (MeHee 2 F/M3) 1 QUIBTP MOXKET MPOCITYXKHUTh JTOCTATOYHO JIOJITO, HE TPeOys
3aMEHBI.

[IpeumymiecTBa GuabTpanuu — CpaBHUTEIbHAS HU3Kask CTOUMOCTh 000PYIOBaHUs (32 UCKITFO-
YCHHEM METAJNIOKEpAaMUYECKUX (UIBTPOB) M BBICOKas 3((EeKTUBHOCTH TOHKOW ouncTku. Hemo-
CTaTKU (WIBTPAIlMH — BBICOKOE THIPABIMYECKOE COMPOTUBIICHUE U OBICTpOe 3a0uBaHuE (PHITb-
TPYIOIIETO MaTepHaa MbLIbIO.

AneKkTpopUnbLTPbI

DAeKTpoUIBTP — 3TO anmapar WM YCTAaHOBKA, B KOTOPBIX UCIOIB3YIOTCS AJICKTPUICCKUE

CHJIBI IJIs1 OTACJICHH S B3BCIICHHBIX YaCTHUIL OT I'a30B.

Puc. 2.8. dnexkrpodpuastp

CymHOCTb TIporecca eKTPHIECKOl OYNCTKH Ta30B COCTOUT B clenyromeM. ['a3, comepxa-
M B3BEUICHHBIE YAaCTHIIbI, TIPOXOIAUT YepPe3 CUCTEMY, COCTOSIIYIO U3 3a3€MJICHHBIX OCaIUTEIb-
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HBIX 3JICKTPOJIOB M PAa3MEIICHHBIX Ha HEKOTOPOM PACCTOSHHM (HAa3bIBAEMOM MEKAIICKTPOIHBIM
MIPOMEXKYTKOM ) KOPOHUPYIOIIUX ITEKTPOIOB, K KOTOPHIM MOJABOAUTHCS BBITIPSIMICHHBIN TOK BBICO-
KOTO HanpspkeHus (puc.2.8).

[Tpu nocTaTo4HO OOJBIIOM HAMPSKCHUH, TPUIOKEHHOM K MEXIIEKTPOIHOMY IPOMEKYTKY,
y TIOBEPXHOCTU KOPOHUPYIOIIETO AIEKTPOIa MPOUCXOAUT HHTCHCUBHAS yapHas HOHU3AIUS Ta3a,
COIMPOBOXK/IAIOMIASCS BO3ZHHUKHOBEHHEM KOPOHHOTO pa3psiia (KOPOHBI), KOTOPHIH Ha BECh MEX-
ANIEKTPOIHBIA MPOMEKYTOK HE PACIPOCTPAHICTCS U 3aTyXaeT M0 Mepe YMEHbBIICHHS HaNpPsKCH-
HOCTH 3JICKTPUYECKOTO TIOJISI B HAIPABIEHUH OCAIUTEILHOTO 3JIEKTPO/A.

["a30BbIC MOHBI Pa3IMYHON MOJSIPHOCTH, 0OPA3YIOIINECS B 30HE KOPOHBI, IO/ ICHCTBHEM CHII
AIIEKTPUIECKOTO TOJS ABMKYTCS K PA3HOMMEHHBIM DIIEKTPOJaM, BCIEACTBHE YEro B MEXIJIEK-
TPOIHOM IPOMEXYTKE BO3HHUKAET IEKTPHUUCCKUN TOK, Ha3bIBAEMBIM TOKOM KOPOHBI. YIIaBIIMBac-
MBIC YACTHIIBI U3-32 aJCOpPOLMK HA WX MOBEPXHOCTH MOHOB MPHOOPETAIOT B MEKAIECKTPOTHOM
MIPOMEXYTKE JICKTPUUCCKHIA 3apsi/l U MO BIUSTHHEM CHII JICKTPUYESCKOTO TTOJIS ABKYTCS K AJICK-
Tpozam, ocaxkaasich Ha HUX. OCHOBHOE KOJMYECTBO YACTHUI] OCAKIACTCS HA PAa3BUTOW MOBEPXHO-
CTH OCAJIMTENBHBIX AJICKTPOIOB, MEHBIIIAsl UX YACTh MONANAET Ha KOPOHUPYIOIIHE AeKTpobl. [1o
Mepe HAKOIICHHUS Ha DJIEKTPOJaX OCAKICHHBIC YACTHUIBI YIAISIOTCS BCTPSXWBAHHEM WIIH IPO-
MBIBKOM AJIEKTPOJIOB.

[HIupokoe npuMeHEHUE EKTPOGHUIBTPOB IS YIABIUBAHKS TBEP/BIX M JKUIAKHX YaCTHI] 00Y-
CJIOBJICHO CJICAYIOIIMMH MX TIOKa3aTeIsIMU:

*YHUBEPCAIBHOCTh U BBICOKAsl CTENEHb OYUCTKU (10 99 %) mpu cpaBHUTENHHO HU3KHUX dHEP-
rosarparax, Mpu4eM YJIaBIMBAIOTCS YaCTHUIIBI JIFOOBIX pa3MepoB, BKIIIOYAs U CYOMHKPOH-
HBIC;

*BO3MOKHO MPHUMEHEHUE TPU BBICOKUX TEMIIEpaTypax, a TAKXKE B YCIOBUSAX BO3JICHCTBUS pa3-
JUYHBIX KOPPO3HOHHBIX CPET,

*CHCTEMBI IBUICYTABIMBAHUS C IPUMEHCHHEM JJIEKTPO(PHIBTPOB MOTYT OBIThH ITOJIHOCTHIO aB-
TOMAaTU3UPOBAHEI;

*HU3KHE YKCIUTYaTallMOHHbBIE 3aTPaTHI.

OnexkTpoUIBTPHI TAKXKE UMEIOT U Psi HETOCTATKOB:

*KalMTaJIbHBIEC 3aTPAThl HA COOPYXEHHE BHICOKM BBUY TOTO, UYTO ITH allaparbl METANIOEMKH
Y 3aHUMAIOT OOJBIIYIO IUIOIA/b;

*BBICOKAsi YYBCTBUTEIBHOCTH IPOIIECCa MIEKTPHUECKON OUYMCTKH K OTKIIOHEHUSIM OT 3aJIaHHO-
r0 TEXHOJOTMYECKOTO pPEeXHMMa, a TaKKe K HE3HAUYUTEILHBIM MEXaHHYECKHM JedexTam
BHYTPEHHETO 000PYHLOBaHHS;

*HE MIPUMEHSIOTCSI, €CJIM OYMILAeMBbIi ra3 MpeicTaBisgeT coO0H B3PHIBOOMACHYIO CMECh.

[IpenmymiecTBEHHOM 00IaCTHIO TPUMEHEHHSI IEKTPO(UIBTPOB SBISETCS OYMCTKA OOIBIITNX
00bEMOB ra3oB.

KoHTponbHble Bonpockl no teme "3arpsasHeHue atmoccepbl”

Ha xaxue oCHOBHBIE BUBI IEIATCS UCTOUHUKH 3arpsi3HEHUS aTMOC(epbl?

Kakue nctouyHnky 3arpsa3HeHHst aTMOC(epbl OTHOCSTCS K €CTECTBEHHBIM?

B kakom cnoe armocgepsl 3a1ep>KuBaeTcs O0bIIast 4acTh YIbTPadUOIETOBBIX Tyden?

[To xakomMy moka3aTesnto BeJeTCsl HOpMUPOBAHHE MTpUMeceil B aTMochepHOM Bo3ayxe?
Kakasg [1/IK sBisieTCs1 OCHOBHOI XapaKTEpUCTHKON ONTaCHOCTH BellecTBa?

C kakoH 1enplo ycraHaBiuBaeTca cpennecyrounas [1IK?

C KaKxoil LIeNpI0 yCTaHABIMBAETCSl MakcuMaibHO-pazoBas [1/IK?

Kakyro enmuuuny ot I1/IK paboueit 30ub1 cocTaBmser [1JIK mpombIeHHON MIOMIAIKK
(tr.e. [IAK Ha TeppuTopun npennpustsi)?

NN E
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9. Kakue BeJIMYMHBI YCTAHABIUBAIOT NP HOPMHUPOBAHUHU COMCPIKAHHS 3arpsA3HSIONINX Be-
IIECTB B aTMOC(HEPHOM BO3ayXe?

10. Kakyro Benmuuuny ot ITJIK armocdepHOro Bo3ayxa MCIOIB3YIOT i HOPMHUPOBAHUS CO-
JICpKaHUs 3arpsI3HSIONINX BEIIESCTB B BO3yXe KYPOPTOB U MECT MacCOBOTO OT/bIXa HACe-

JeHus’?

&

O6wue cBegeHus o rmpgpocdepe

Tuopocghepa - BOZJHAas o0osouka 3emiu,

pacrosararomascs Mex1y arMoc(epoit u IuTocdepoit u

Hpe/ICTaBIsIONas 000l COBOKYITHOCTh OKEaHOB, MOPEii,

N 2
y ]

w i af

03ep, peK, MpynoB, 00JI0T, MOI3EMHBIX BOJ, JEAHUKOB U

BOJSAHOIO Imapa aTMOC(i)epLI. Kpyrosopot BOJIbI

YBSI3BIBAET BOCIMHO BCE YacTH ruapocdepsl, oOpasys B

LIEJIOM 3aMKHYTYIO CUCTEMY.

Bona oTHOoCcMTCS K HE3aMEHUMBIM  IPUPOIHBIM
pecypcam. be3 BOmbl HEBO3MOXXHO CYILIECTBOBAaHUE

3eMHBIX (OPM KHU3HHU.

PaznuuaroT 1Ba BUIAa UCIIOJIB30BAHUS BOAHBIX PECYPCOB: 6000Nn0/1b3068aHUE T

eoodonompeonenue.

Booononvzosanue — Bosia UCIONb3yeTCs I BBINOJIHEHUS ONpeeNeHHbIX QyHKuui 6e3 u3-
BJICUCHMUSI M3 BOJIOEMOB (PEK, 03€p U Ip.).

Booonompeoénenue — Boa n3bIMaeTcsi U3 BOAHBIX OOBEKTOB, IPUYEM HaCTh €€ Tepsiercs 0e3-
BO3BpaTHO (UcHapsieTcs U T.10.).

3 0611ero KOMMYecTBa BOJBI Ha 3eMIle TONBKO 35 MITH. KM® HIIH OKOJIO 25% TPHXOIUTCS Ha
JIOJIF0 TIPECHBIX BOJ, MPEACTABISAIONMX HauOonpImui uHTEepec s denoBedectBa. ([IpecHoit
Ha3bIBAIOT BOAY, COJICHOCTh KOTOPOii He mpeBbimaeT 1 % T.e. comeprkaryto He 6osee 1 1 coneil Ha
1 1. ConeHocTh OKeaHa COCTaBIsAET B cpeaHeM 35%).

Ha Ka)k10r0 5KUTeIIs 3eMITH TIPUXOIUTCS HEMHOTHM Gosiee 8 MITH. M® MPecHOil BOJBI, HO IT0-
JABJISIIOIIAs 4acTh 3TOr0 OOrarcTBa HAXOAMTCS B COCTOSHUU TPYAHOAOCTYITHOM JJIsi YeJIOBEKa.
[Toutn 70% mpecHBIX BOJ aKKyMYJIMPOBAHO B JIEAHUKOBBIX MOKPOBaX APKTUKU U AHTapKTH/bI U
B TOPHBIX JIEIHUKAX JIPYTUX MAaTepUKOB. B pycnax pek mpu cpeiHeM ypoBHE BOJIBI OTHOBPEMEH-
HO coaepkutcs umib okono 0,006% npecHsix Box 3emid, B o3epax — 0,010%.

g BeipaboTku 1 kBT 4 anexTposneprun Heodxomumo ot 200 mo 400 1 Bogsl. TemoBast
TOC, momuocThio 1 MiIH.T KBT Tpebyer B TeueHnu rozga oxoino 1,5 kM Boisl B rox. ADC Toit xe
MOIIHOCTH 3a0upaet 10 3 KM BOJBI B TOJI.

IKO0JOrHYeCKH BaKHbBIE CBOWCTBA BOALI.
Bona obnagaer psaom crenu@uuecKux CBOMCTB, HAKJIAJBIBAIOIIMX IITYOOKMH OTIIEUATOK Ha
CTPOEHHE U KU3ZHEACATEIbHOCTh HACEIAIOMMUX 3EMIII0 OPTaHU3MOB M PACTCHHM:
°B0)13 MOXET HAXOAUTHCA B TPEX arpC€raTHbIX COCTOSHHUAX: )KUJIKO, TBEPAOM U Fa3006p33HOM.
*Boza o0najaer upe3BbIuaiiHO BBICOKOM pacTBOPSIOLIEH CLIOCOOHOCTHIO.
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[Ipu 3amep3anuu 00HEM BOJBI YBETUYUBACTCS, TIPH IJIABJICHUH JIbJIa — YMEHBIIIACTCS.

[Ipu 4C y BOJIbI HAOJIOIAETCsl MaKCUMallbHasl TUIOTHOCTh. [loaToMy, e obpa3yercs: TOIBKO
Ha MOBEPXHOCTU BOJOEMOB, OXPaHssi MPUPOIHBIN CIION BOIBI OT 3aMep3aHusl (BaXKHO IS
AKHU3HEACSITETbHOCTH BOIHBIX OPraHU3MOB).

*Bricokasi CKpeITas TerioTa riasieHus Jibaa (336 x/r) obecriednBaeT MOCTEIIEHHOE 3aMep-
3aHHE PEK, 03ep, MOpeH, a Tak)Ke TassHUE CHETa, JibJia, Olarofapsi ’TOMy CE30HHBIE Mepe-
XOJ1bl Ha IUTAHETE IPOUCXOAST IJIaBHO.

*Bona o6namaet HauBBICIICH (Cpely TBEPABIX U XKHUJIKHX TEJ) YIEIbHOU TEIJI0EMKOCTBIO (IT0-
3TOMY BOJa SIBJISIETCS IMIABHBIM aKKyMYJISITOPOM COJIHEYHOM U TEPMHUYECKON SHEpruu) u
BBICOKOM JIJIs1 )KMJIKUX TEJ TEIUIOMPOBOJHOCTHIO.

*Bbicokass AMAICKTpUUYECKas POHUIIAEMOCTh BOJBI 00ECIeunBaeT MHTCHCUBHYIO IHCCOIHA-
LU0 COJIEH, KUCIIOT, IIeJI0Yell 1 OCHOBAaHUN HA MOHBI, MPUCYTCTBUE KOTOPBIX IMOBBIIIACT
paszHooOpa3ue OMOXUMUYECKUX PEaKLUu.

*Bona ucnapsiercs npu ar000ii Temneparype.

*BbicOKO€ MOBEPXHOCTHOE HATSKEHHE TMO3BOJISIET OCYIIECTBISATHCS IMpoLieccaM IMepeIBUkKe-
HUS BOZABI M €€ PAaCTBOPOB MO CTEOISIM pacTeHUi, aficOPOIIMOHHBIM MPOLIECCaM B KOPHSX,
CUCTEMaXx MUIIECBAPECHHUSI, IbIXAHUSI.

e[ lonHas mpo3payHOCTh BOABI I BUAUMOM YacTH COJIHEYHOI'O CIEKTPa UMEET OTPOMHOE 3Ha-
YeHUs ISl 00eCTIeueHUS )KU3HEIEATEIbHOCTH OPTaHU3MOB.

*Hec)xrmaeMoCTh BOJIBI 00ecieunBaeT moiepkanue (GOpMbI OPraHOB PACTCHUH U KUBOTHBIX.

*Bona yHMKallbHa U HE3aMEHMMa, KaK MCTOUYHUK ra3000pa3HOro KHCIIOpPOJa, BBIJIEISIEMOIO B
nporecce (OTOCHHTE3A.

McTouHMKM 3arpsa3HeHus rugpocdepbl

OcHOBHasl pUYMHA 3aTPSI3HEHUN BOTHBIX 00BEKTOB — cOpOC
B BOJOEMBl HEOYHIIEHHBIX WM HEIOCTAaTOYHO OUYHUIIECHHBIX
CTOYHBIX BOJl TPOMBIIUICHHBIX MPEINPUATHIA, KOMMYHAIbHBIX
CTOYHBIX BOJI M CTOKOB CEIILCKOTO XO35HCTBA.

Eme ogHMM HCTOYHHKOM 3arpsi3HCHUA IIPUPOAHBIX BOI B
JIAKOTCA aTMOC(l)epHLIe BOJbI, HCCyIIUC B ceO¢ BBIMBbIBA€MbBIC U
BO3yXa 3arpsA3HAONINC BEIICCTBA IIPOMBIIIJIICHHOT'O IMpouc-
XOXOCHUA.

3azpsaznenue 600bl — IPUBHECEHUE B BOJHYIO CPEly HOBBIX, HECBONCTBEHHBIX €M BEIIECTB —
3arpsi3HUTENEH, YXYAIIAIIMIUX KaueCTBO BOJABI WJIM M3MEHEHHE APYruX ee MokaszaTenel (Hampu-
Mep, TEMIEPATyphl).

Xumuueckoe 3azpaznenue — U3MEHEHUE €CTECTBEHHBIX XMMUYECKUX CBOMCTB BOJBI 32 CUET
YBEJITMYCHHS COJIEPIKAHUS B HEW BPEIHBIX NMPUMECEH, KaKk HeOpraHWuYeCKol (MUHEpaIbHBIE COJIH,
KHUCIIOTHI, IEJI0YH, TTTUHUCTHIC YACTHIIBI), TAK U OPraHUYEeCKON Mpupoabl (HedTh U HePTEeNPOTyK-
TBI, TIECTUITUIBI).

HcTouHuKU: TPOMBIIUIEHHOCTD, CEMBCKOE X035HCTBO, KOMMYHAIbHOE XO35UCTBO.

Du3uueckoe 3azpazHeHue — N3MEHEHNE (PU3MUECKUX TTaPaMETPOB BOAHOM Cpe/Ibl (TEIIOBBIE,
MEXaHUYEeCKUE, PaJHOAKTUBHBIE).

Ucrounuku: TOC, ADC, cTounbie OBITOBBIC U TPOMBITIUICHHBIE BOJIBI, OTXO/IBI.

Buonozuueckoe 3azpaznenue — N3MEHEHNUE CBOWCTB BOAHOM CpE/Ibl B pE3YJIbTAaTe YBEIUUYEHUS
KOJINYECTBa HECBOMCTBEHHBIX €W BHJIOB MUKPOOPTAaHU3MOB, PACTCHHM, KUBOTHBIX, TPUBHECCH-
HBIX U3BHE.

NcTounuku: ObIT (KyXHH, TyaneTbl, OOJbHUIBI) U TIPOMBILILIEHHOCTb.
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3arpsi3HeHusi, MOCTYMAIOIINE B CTOUHBIE BOJbI, MOXKHO Pa3IEIUTh MO (PU3HMUECKOMY COCTOS-
HUIO Ha!
*HEPACTBOPUMBIC KOJUTOUIHBIC,
*pacTBOPEHHBIC IPUMECH.
[TomuMoO 3TOTO, 3arpsiI3HEHUS JACNATCS Ha!
*MUHEpAaTbHBIC,
*OpraHUYeCKue,
*0aKTepHaTbHBIC,
*OMOJIOTUYECKUE.
K munepanvnvim 3azpaznenunam OTHOCST: YaCTULIBI NIECKa, PYAbI, IIJIaKa, MUHEPAIbHBIX CO-
JIeW, pacTBOPBI KUCIIOT, UIEJIOYEN U JP.
Opzanuueckue 3acpa3Humenu TPEACTABIAIOT COOOM OCTaTKM PacCTEHUid, PACTUTEIBHOTO
Maclia, OCTaTKH TKaHEH >KMBOTHBIX H T.II.
baxmepuanvusie u 6uonozuueckue 3azpazHenus oObIYHO TPUCYTCTBYIOT B OBITOBBIX CTOKaX
U CTOYHBIX BOJAX HEKOTOPBIX MPEIIPHITHN (HAIPUMEP, MHUKPOOHOIOTHUECKOW MPOMBIIIICHHO-

o — — —
' z B npomblnuieHHOM IPOM3BOACTBE BOAA MCIOJIB3YETCS JJIs pas-
 HBIX LleJIel: KaK TEeMJIOHOCUTEINb, IOIIOTUTENb, PACTBOPUTEND U
. KaK CpPEeICTBO TPaHCIOPTHPOBKU. IIpu 3TOM cTeneHp 3arpsizHe-
| HUS BOJBI CYIIECTBEHHO 3aBHCUT OT CHOCO0a HCIOJIb30BaHMSL.
- Hanpumep, Boga, ucnonb3yemasi, Kak TEIJIOHOCUTENb, 3arps3Hs-
. eTcs Mano. B ciydae ucnonb3oBaHus BOABI B KauecTBe paboueit
= Ccpellbl, HapUMep, Ha XUMUUYECKHX,
s : 4 LEJUTI0JIO3HO-OyMa)KHBIX IPEANPHUITUSAX, CTOUHBIE BObI
coJiepaT MEXaHUYEeCKHUe IPUMECH U PACTBOPEHHbIE
XAMHUYECKHUE BELIECTBA.
B cTouHBIX BOJax MallMHOCTPOUTENIBHBIX MPEANPUATUN XapaKTEPHBIMU SBISIOTCS CIENyO-
M€ BUABI IPUMECEH:
*MEXaHUYECKUE MPUMECU OPTaHWYECKOTO M MHHEPAIbHOIO MPOUCXOXKJIEHUS, B TOM UHCIE,
TUIPOKCH]IBI METAJIIOB,
*CTOMKHE U JIeTy4ne HePTEePOAYKTHI,
*3MYJIBCUH, CTAOMIM3UPOBAHHBIE PA3IIUYHOTO POAa J0OABKaMU,
*pacTBOPEHHBIE TOKCUYHBIE COEIMHEHUSI OPTaHUYECKOTO U HEOPraHUYECKOTO MTPOUCXOKIACHUS
(MOHBI METaJUIOB, (EHOIIBI, IUAHUIBI, CYTb(AThI, CYIbGUIbI).
[Tpu npoxoxieHNr aBTOMOOMIIBHOTO TPaHCIIOpTa 3arpsi3HEHHSI BOJL TPOUCXOAUT OOBIYHO MPHU
CTOKE TaJbIX WJIN JOXKJIEBBIX BOJ C TEPPUTOPUHU TPAHCHOPTHBIX MPEANPUSATHH, CKJIaJJOB roproye-
CMa304HBIX MaTepUasioB, aBTO3AMPABOYHBIX CTAHIUH, a TaK)Xe MPU CTOKE BOJ C aBTOMOOMJIBHBIX
Jopor. OCHOBHBIMU 3arpsI3HUTENIIMUA ATHX CTOUHBIX BOJ SIBJISIOTCS: TBEP/bIC B3BEIICHHbIE Bellle-
CTBa, HEPTENPOAYKTHI, pa3uuHble conu. BnusHue HedTH, kepocuHa, OeH3MHA, Ma3zyTa, CMa304-
HBIX MaceJl Ha BOJOEMbI IPOSIBISIETCSA B YXYAIIEHUH (PU3NYECKUX CBOWCTB BOABI (3aMyTHEHUE, W3-
MEHEHHUE 1[BeTa, BKyca, 3alaxa), paCTBOPEHUU B BOJE TOKCHYECKUX BEIIEeCTB, 00pa30oBaHUM IO-
BEPXHOCTHOM TJIEHKH, OHKAIOUIEH cojepKaHWe B HEM KUCIOpoAa, a Takke ocaaka HeTH Ha
JTHE BOAOEMA.
3arpsi3HeHue peK, 03ep, MOpe M OKEaHOB NMPUHUMAET TaKuWe pa3Mepbl, YTO MPEBBIIIACT MX
CHOCOOHOCTh K CAMOOUYHIIEHUIO.

b
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HopmupoBaHue npumecen B BogHOM cpeae
CreneHp mpeaenbHO JOMYCTUMOTO 3arps3HEHHs BOAbI B BOAHOM O0BEKTE, 3aBUCSIIAs OT €ro
¢u3nueckux 0COOEHHOCTEH U CIIOCOOHOCTH K HEUTpaTu3alliy IPUMECcei Ha3bIBaeTCs
npeodenvho oonycmumou nazpyskou (I/[H).
JlonyctumMas Harpy3ka Ha BOJIOEM ONPEEINAETCs, KaK pa3HOCTh MEX/1y YCTaHOBJIECHHOW HOp-
MaTUBHOH Harpy3koii C,, T.e. BO3SMOXKHOCTBIO cOpoca, U y)Ke CYIIECTBYIOIIEH, T.€. (haKTHIEeCKOU
Harpyskoi Cp:

Comn =C4 _Cg (3.1)

B 3aBucumoctu ot KaTe€ropruu BOAOIIOJIB30BAHUA NPEABABIAIOTCA COOTBETCTBYIOIINEC Tpe6o—
BaHUA K KQUCCTBY BOJbI.

X 03AHCTE EHHD-ITHTEL EB D &
H JLIA IIp eIpIATHI
TTHII EE 0F

Kyan1ypHo-GBITOBOE
(K¥IIaHHe, CIIOP T, 0 TOBIX)
IIp OMEIILLTEEHHO € TH

AN /

Hcenoan3oBaHue I Hy T
HACeJeHHsA

KATET OPHH
BOAOIIOJIB30BAHWA

Hcemoas30BaHHe DI LIET ek

PHIGHOr 0 X03 AIICTBA

MecTa HepecTa,

J1A coXpa HeHHA H

MACCOEOr 0 HATY .4,
JHMOEB ATEHELX ANV,

BOCIIP OIGE 0JC TBa
LBHHLIX BHI0E PRI

. J 1A OpyTHX peIio-
OXpaHHEIE 3 0HEI C BRICOK DK =
X03AACTE MU YYE CTBHTATLHO- rosAmcTs =
IIeJ e
BOCIp OH3B0OCTEA CTEH K
E 000 o0 TA IIIITX O Ep L AHITH
O0praH:MOEB KHCIOpO0ga

Puc. 3.1. Kareropuu Bo1onoib30BaHus
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KOHTpOJIB COCTOsSHHA BOJHBIX 00BCKTOB OCYIICCTBIIAACTCA 110 CICAYIOIIMM IIOKA3aTCIISIM .

o (usnyeckum,
e XHUMHYECKHM,

. 6aKTepI/IOJ'IOl"I/ILIeCKI/IM, |

. l"I/I,I[pO6I/IOJ'IOFI/I‘ICCKI/IM.

['mapoxumuyeckasi cucteMa KOHTPOJIS U HaOMIoeHU co3aeTcs ¢ yueToM cOpocoB
CTOYHBIX BOJ, a TaKX€ BHJOB BOIOMNONb30BaHUSA. COoCTaB U 00bEM T'MJIPOXUMHUYECKHUX HaOIIoze-
HUW ONpEeNeNsioTcs TPeOOBAHUSIMU, NPEIBIBISIEMbIMU OpraHaMu TOCYIapCTBEHHOTO YIPaBIICHUS
Y HaJ30pa U OCHOBHBIMHU BOJIOIIOJIB30BATEIISIMH.

[Ipu 3TOM OOBIYHO YCTAHABIMBAIOTCS CJICAYIOIINE TTOKA3aTEIN KaueCTBA BOJBI:

*MUHEPAITH3ALINS;

*COJIEPIKAHHUE KUCIOPO/a;

*6unonoruueckoe norpedinenne kuciopona (bIIK) — konuuecTBo kuciopoaa, He0OXOAUMOE IS
OKUCJICHUS OaKTepUsSIMHU U MPOCTEHIIMMU BCel OPTaHUKH B 1 J1 3arpsi3HEHHON BOJIBI;

*XUMHYeCKoe rmoTpedienue kuciaopona (XI1K);

*COZICpKaHME OCHOBHBIX MOHOB, OMOTEHHBIX BEIIECTB, He(PTEIPOAYKTOB, (PEHOJIOB, MECTUIIN-
JIOB, TSDKEJIBIX METAJIJIOB.

OmnpenensiroTcs Takxke (GU3NMYECKUE apaMeTphl:

*IIBETHOCTb,

*TEMIIEpATypa.

KoHTpois 3arpsi3HEHUsT BOAHBIX OOBEKTOB MO (U3MYSCKUM M XMMHUYCCKHM IOKA3aTelisiM, a
Takke 0aKTepHOJIOrMYecKas OLleHKa MTOBEPXHOCTHBIX BOJI B MIPUPOTHBIX CPeaX OKa3bIBAIOTCS He-
nocTaToYHbIMU. OCHOBHBIM HOPMAaTHUBHBIM TPEOOBAHUEM K Ka4€CTBY BOJIBI SIBIISIETCS COOJIO/ICHUE
YCTAHOBJICHHBIX MPEIEIbHO TONYCTUMbBIX KOHIIEHTPALIUM.

Ilpeoenvno oonycmuman xkonyenmpayus (II/IK) BpenqHoro BemecTsa B BOIE BOJOEMOB —
ATO MaKCUMaJbHasl KOHLIEHTpalusi, KOTOpasi HE OKa3bIBAET BIMSHUSA HA COCTOSIHUE 310POBbS Hace-
JIEHUS U MOCIEAYIOMMX MOKOJIEHUH MPU €€ BO3ACHCTBUU Ha OPraHU3M YE€JIOBEKa B TEUEHUU BCEU
JKU3HHU M HE YXY/IIAaeT THTUEHUYECKHE YCIOBHS BOJIOOJIb30BaHMs HaceneHusi. CocTaB U CBOMCTBA
BOJIbI B BOJJHBIX OOBEKTaX JOKHBI COOTBETCTBOBATH HOPMATHBAM B CTBOPE PEKU WM B paguyce 1
KM OT MMyHKTa BOAOMNOJIb30BAaHUS /I HEMPOTOUYHBIX BOAOEMOB.

IIJIK nnst pa3nyuyHBbIX KaTeropuid BOJOMOJIB30BAHMS pa3auyHbl. Mcxons u3 Toro, 4Tto OTaenb-
HBIE BEIIIECTBA OKA3bIBAIOT HEOIArOMPUITHOE BO3ACHCTBHE HA OPTaHU3M IPH MOMAJaHUU BHYTPb,
a Ipyrue npeicTaBlIsl0T ONAaCHOCTh JaKe MPH KOHTAKTHOM BO3ACHCTBUU, ISl TPAKTUKHA TPHUHSITHI
pasinunblie orpanndeHus. [loatomy II/IK pa3HBIX BEIIECTB PA3IUYAKOTCS
aumumupyrowum noxazameinem epeonocmu (JIIB).

[Ipu 5TOM BBIIETSIOT:

sopranonientuyeckuit JIIIB, n3menstomumii opraHoienTuyeckue CBOMCTBAa BOABI (ILIBET, 3amax,
BKYC);

sobmmecanutapusiii JIIB, Bustomuii Ha o0IecaHUTAPHOE COCTOSHUE BOJIOEMA, B YACTHOCTH,
Ha CKOPOCTb MPOTEKAHUS ITPOLECCOB CAMOOUHILICHUS;

sTokcukonorudeckuit JIIIB, Bnustomuii Ha OpraHu3M YeIoBeKa U OOUTAIONIUX B BOJAE )KHBOT-
HBIX.

Jlumutupyrommii nokaszareiab BpeAHOCTH HE UMEET KOJMYECTBEHHON XapaKTepUCTUKH, HO OT-
pakaeT MPUOPUTETHOCTH TPEOOBAHU K KAUYECTBY BOJIBI.

B BoaHBIX 00BEKTaX KYTBTYpHO-OBITOBOTO M XO3SHCTBEHHO-ITUTHEBOTO HA3HAYEHUSI B OCHOBY
MIPUOPUTETHOCTH HOPMHUPOBAHUS TOJIOKEHBI CAHUTAPHO-TOKCUKOJIOTHUYECKHH, O0IIeCaHUTAPHBIMH,
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opranosienituueckuii JIINIB. B BogHbIX 00beKTaX prIOOX03HCTBEHHOTO Ha3HAUYEHUS — B OCHOBHOM
TOKCHKOJIOTHYECKUI U OTYACTH OPraHOJIENTUYECKUI.

HpI/I HaJIM4Y HECKOJBKHX BCIICCTB, OTHOCAIIUXCA K O,HHOﬁ Tpynne JUMHUTHPYIOIICTO IMOKa-
3aTCJid BpCAHOCTH, JOJKHO BBIIIOJIHATBCS YCIIOBUEC!

LI

i

Z ', ——=1 (3.2)
im OAK

rae Ci — cpe/iHsis KOHIIEHTPAIHS I-r0 BEIIecTBa B BOJIe BOJAHOTr0O 00bekTa; [1/[K;

— IpeeIbHO JIONMYyCTUMAas KOHIIGHTPAIUs TOTO K€ BEIIecTBa; M — olIiee Ko-

JIMYECTBO BEWIECTB JaHHOU rpynsl JIIIB, Haxondmuxcs B Boxe
UCCIIElyeMOr0 BOJJHOTO OOBEKTa.

PernameHTtauumsa NOoCTyMnieHuns 3arpA3HALWnX BewecTs B BOAHbIE

e Lenpro mpUpOIOOXPAHHBIX MEPOIIPUATUIN SIBIISIETCS 0OecTieueHne
w ~ TaKoro COJAEPKaHUs 3arPA3HAIONINX BEILECTB B BOJE, KOTOPOE HE
- M'uﬁ; OKaX€T BPEOHOTO BO3JCHCTBUSA HU HA KAaYE€CTBO OKPYXKaroUIEH
® cpenbl, HU Ha 370poBbe Jroned. [loaTomy 3amaua cBomutTcs K
§ OTPAHUYCHUIO COMIEPKAHUS 3arpsI3HSIONINX BEIIECTB B cOpocax.
HopmaruBom Ha MOCTYIIJICHHE 3arpsi3HAIONINX BEIIECTB B
Ipedenvno donycmumulii copoc
o).
IIJIC (m3mepsieTcs B T/c) — Macca BEIIECTBA B CTOYHBIX BOAAX, MAKCHMAJILHO JIOIMYCTHMAS K
OTBEJICHUIO B €IMHUIlY BPEMEHHU, IIPU KOTOPOH B CTBOPE PEKH B mpezaenax 1 KM mepen MyHKTOM
BOJIOMOJIB30BAHUS OYIET BHITIOTHATHCS YCIOBHE:

C < IJIK (3.3)

Jns Kaxxioro KOHKpeTHoro mnpeanpustust pacdetr 3HaueHus I1JIC nmpowusBoauTcs Ha OCHOBE
ypaBHEHUs OaslaHCa, YYUTHIBAIONIETO (POHOBYIO KOHIIEHTPAIUIO, THIPOJIOTUYECKHUE, THAPABIU-
YeCKHe U TUAPOINHAMUYECKUE OCOOCHHOCTH BOJHOTO OOBEKTA.

IC =q-Cyype (3.4)

Crge =1 Crx (3.5)

o o 3
rae g — HanOOIbIINH CpCAHCUYACOBOU paCXod CTOYHBIX BOA, M /‘1,

Crre — pa3penieHHast peAeIbHas KOHIIEHTPALUS BPETHOTO BEIIECTBA B CTOYHBIX BOJAX,
3
/™M

Criix — IpeieNbHO ONyCTUMAs KOHIIEHTPALUS 3aTrPSI3HSAIOIIEr0 BEIECTBA B BOJE BOJIOTOKA,
3.
r/M”; N — KpaTHOCTB 00IIeTo pa30aBiIeHUs CTOYHBIX BOJ B BOJOCTOKE.

He3aBucumo oT HOpMAaTUBHBIX TPeOOBaHUI K KaueCTBY BOJIbI B BOJAHOM OOBEKTE, CYIIECTBY-
I0T OTPaHUYEHHS Ha cOPOC CTOUHBIX BOJI.

3aHpCI_I_IEleTC$I C6paCBIBaTB B BOAHBIC 0OBEKTHI CTOYHBIC BOJbI, CCJIN OHH:
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*MOTYT OBITh YCTPAHEHBI IIYTEM PAIMOHATHHON TEXHOJIOTUH, MAKCUMAIIBHOTO UCTIOIh30BAHMS
B cUCTeMaX 000POTHOTO U MOBTOPHOTO BOJOCHAOKEHNUS;

scofiepKar IIeHHbIE OTXObl, KOTOPbIE MOTYT OBITh YTUJIM3WPOBAHBI HA JIAHHOM HJIM JPYTHX
IIPOU3BO/ICTBAX;

*COJIEPKAT MPOU3BOJACTBEHHOE ChIPbE, PEATCHTHI, MOITYIPOAYKThl U KOHEUYHbIE POIYKThI ITPO-
W3BOJCTBA B KOJIMYECTBAX, IPEBBIIAIIINX YCTAHOBJICHHBIE HOPMAaTUBbI TEXHOJIOIMYE-
CKHMX MOTEPb;

*COJIEpKaT BPEAHBIE BEILIECTBA, U1l KOTOPBIX HE ycTaHoBieHbI [1/1K;

*TIipu COONIOACHUU CAHUTAPHBIX TPEOOBAHMI M C YYETOM COCTaBa MECTHBIX YCJIOBHUH MOTYT
GBITB HCIIOJIB30BAHBI JJI1 OPOUICHUS B CCIIbCKOM XO03sHCTBE.
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3awmTa BogHOro 6accenHa
B o0rieM citydae B CTOYHBIX BOJIaX MOTYT CONIEPKAThCS CIEAYIOIINE BHIIBI IPUMECEH:
*MEXaHUYECKHE MPUMECH OPTaHUYECKOTO M MUHEPATBHOTO MTPOUCXOKICHHUS,
*CTOMKHE U JIETy4He HEPTECIIPOLYKTHI;
*3MYJIBCUU, CTAOMITM3UPOBAHHBIC PA3TMYHBIMU JOOABKAMU;
*pacTBOPEHHBIC TOKCUYHBIE COSTUHEHHUSI OPTaHUIECKOTO U HEOPTaHUIECKOTO MTPOUCXOKICHHUS
(MOHBI METaJUIOB, EHOJIBI, ITHAHKUIBI, CYITb(UIBI 1 1. )

Co3nanue Ha nmpeanpusaTHIX 3pQeKTuBHO
JEMCTBYIOUINX OYMCTHBIX YCTAaHOBOK

MpEeHA3HAYCHO JIJIS:

o TIPENYNPEXKACHUS 3arpsA3HEHUS
HOPUPOAHBIX BOJ| IPOMBIIUIEHHBIMU

CTOKaMHU,

«  COKpallleHHe MoTpebIsieMoi BOAbI, T.K.
BO3BpAT OUUILEHHON BOJABI B

HpOI/I3BO):[CTBeHHBII‘/JI OUKII ITIO3BOJIACT

OpraHu30BaTh KPYroBOPOT BOJBI Ha

MPEATPUATHI
Metonnl O4UCTKU.

1. ectpykruBHbie. (PaspymieHne
3arpsI3HAIOIINX BELECTB IIyTEM UX OKUCIICHUS
WM BoccTaHoBieHus. [IponykTsl pacnana
YAQISAIOTCS U3 BOJIbI B BUJE OCAJKOB WUJIU a30B,
WJIM OCTAIOTCS B HEW B BUJIE PACTBOPHUMBIX

MHHEpaIbHBIX COJIEil.)

2. Pereneparususie. (M3BneueHue u
YTUJIM3aLKs HEHHBIX BEILECTB U3 BOAbIL. Penko
BOJIY IIPH 3TOM MOXKHO Ccpa3y cOpachIiBaTh B
BogoeMbl. OOBIYHO HEOOXOAMMa JOOYHNCTKA

JIECTPYKTUBHBIMU METOIAMHU . )

OOBIYHO OYMCTKA CTOYHBIX BOJ MPOXOIUT Yepe3 CICAYIOIINE CTaHH:
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*MCXaHHUYCCKas OUYUCTKA (ynaneHI/Ie B3BCHICHHBIX U KOJIJIOMJIHBIX ‘-IaCTI/ILI);
*YAAJICHUC PAaCTBOPCHHBIX XHUMHYCCKHUX COGI[I/IHGHI/Iﬁ (1)I/ISI/IKO-XI/IMI/I‘-I€CKI/IMI/I, XUMHNYCCKUMU,
QJICKTPOXUMHUYCCKHNMU, OMOIOTUYCCKUMU METOJaMH HUJIN UX KOMGHHaHHeﬁ.

MeToabl OMUCTKM OT MeXaHNYeCKUX npumeceﬁ
OuncTKa CTOUHBIX BOJ OT MEXaHWYECKHUX NMPUMECEl B 3aBUCIMOCTH OT UX CBOWCTB, KOHIICH-
Tpauuu U GpaKkMmOHHOTO COCTaBa OCYIIECTBIIAETCS METOAAMHU:

*TIPOLIC)KUBAHUS,

*OTCTauBaHUS,

*OT/ICJICHUSI MEXaHUYECKUX YaCTHIL B MI0JI€ JEHCTBUS IIEHTPOOCIKHBIX CHUII,

*prIBTpOBaHUS

1. Ilpouescueanue — nepsuyHas cragusi 00pabOTKU CTOKOB. BrInenstorcs Kpyt-

HBIE YaCTHUIIbl, pa3MepoM 10 25 MM, U 0oJjiee JIeTKUe BOJIOKHUCTBIEC 3arps3HEHUS, KOTO-
pBle TpU JadbHEWIIeH OYMCTKE CTOKOB MOTYT HPENSTCTBOBaTh HOPMAaJbHOH padoTe
O4YHCTHOTO oOopynoBaHus. [IporexxuBanre OCyIIECTBIAETCS MPOMYCKAaHUEM CTOYHBIX
BOJ] U€pe3 PEIIETKH U BOJIOKHOYJIOBHUTEIIH.

Pemmetku — MeTaIM4ecKue CTEPKHU € 3a30pOM MEXKIY HUMHU 5—25 MM M yCTaHaBIMBAIOT B
KOJUIGKTOPAX CTOYHBIX BOJ BEPTHKAIBHO I 110 yriToM 6070 k ropusoHTy. B mpomecce skcmny-
aTaluy PemeTKU JOHKHBI HETIPEPHIBHO OUUIIATHCSA (MEXaHUYECKUM ITYTEM).

BonoxHoymoBuTenn — KOHycooOpa3Hble TUCKH ¢ niepdoparueit nim cnenuaibHble (GUIbTPHI.

2. Omcmaueanue — NPEAHA3HAYCHO TSl BBIACICHUS U3 CTOYHBIX BOJ HEPACTBO-
PUMBIX MJIM YaCTHYHO PAaCTBOPUMBIX (KOJUIOMIHBIX) MEXAaHWYECKHX 3arps3HEHU Op-
TaHUYECKOTO MJIM MHUHEPATbHOTO MPOUCXOKIEHHS. DTOT MPOIIECC OCHOBAaH Ha 3aKOHO-
MEPHOCTSIX OCAXKJICHHSI TBEP/BIX YACTHUI B )KUIAKOCTSX.

Ouuncrtka omcmausanuem OCyleCTBISETCS B:

*TICCKOJIOBKAaX (BEPTHKAJIBHBIX HIIM TOPU30HTANBHBIX), KOTOPBIE 3aJCPKUBAIOT YACTULBI 0
250 MKM.

*OTCTOMHMKAX (TOPU3OHTAIbHBIX, BEPTUKAIbHBIX, PaJUaIbHBIX U KOMOMHUPOBAHHBIX), B KO-
TOPBIX BBIACIISIOTCS OCAKIAFOIINECS HITH BCILIBIBAIOIINE MEXaHHMUYECKUE 3arpsi3HEHNS.

1-1,5 gaca.
oepaEropogxa

BXO0N ,/ BLIXOA
— ——
= : —

e

maamMocbopEEx:
Puc. 3.2. Cxema BepTUKAJIBbHON MECKOJTOBKH
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3arpazHeHHan
BOJIA
Chunuen§§n
BOIa
Ipyfoapason gns
FOATSERS MLTAME

Il Laarsocbopamx
Puc. 3.3. Cxema BepTUKAJIBLHOIO OTCTOIHUKA

[Tpu 3amaHHOM pacxoiie BOABI TEOMETPUUYECKH Pa3Mepbl BHIOMPAIOTCS TaK, YTOOBI CKOPOCTH
JIBUKEHMSI BOJIBI B KOJIBIIEBOM 30HE HE MPEBBIIIAIa CKOPOCTh OCAXKACHUS TBEP/IbIX YaCTHIL.

3. Omoenenue mexaHuueckux npumeceil 6 none Oeicmeus UeHmpoOeHCHbIX CUJ
OCYIIECTBIISETCA B OTKPBITHIX WM HANMOPHBIX THUAPOIMKIOHAX, MHOTOSIPYCHBIX THJIPOIIUKIOHAX
WU [ICHTPUQYTax.
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Tpyfia qua oTBOZA
o eaE ol BO R

BX0XE0E
narpyfox
Puc. 3.4. Cxema HanopHOro ruApPOLMKJIOHA
4. Qunvmposanue — NPEIHAZHAYECHO JJI1 OUUCTKUA OT TOHKOAMCIIEPCHBIX MEXaHUYECKUX

3arps3HEHUN ¢ HEOOJIBIION KOHLIEHTpALUeH.

B xauecTBe (MIBTpyOIIEro Marepuaia MPUMEHSIOT KBapIeBBIH MECOK, Kepam3uT, Tpadur,
HOJMMEPHbIE MaTepualbl, a TAKXKe CETKH, HETKaHble Marepuasbl HA OCHOBE CUHTETUYECKHX BO-
JIOKOH U T.1I.

ITo ckopocTH OUMCTKHU (PUIBTPBI NOAPA3AEISAIOTCS Ha!

emeuieHHble GuIbTpHl (0,2-0,5 M/4): PuiabTpoBaHue yepe3 MJIEHKY (0CaJ0K) 3arps3HAIONINX
BEILIECTB, 00PA3yIOIIYIOCS Ha MOBEPXHOCTH 3€PHUCTOTO CJIosi. Takue QUIBTPHI AAIOT BHI-
COKYIO CTENEHb OYMCTKH, HO TPOMO3JIKH, UX MPOU3BOAUTENIBHOCTh HEBBICOKA, K TOMY K€
OYHCTKA (QUIIBTPYIONIETO MaTepraia B TaKuxX (GUIBTpax CIOXKHA;

*CKOPOCTHBIE QMIBTPHI (2—15 M/4): GuIbTpOBaHME MPOUCXOMUT Yepe3 TUICHKY B TOJIIIIE CIIOS,
00pa30BaHHYIO 3a CUET NMPIJIUMAHUS K 3epHaM (UIBTPYIOIEero Marepuana. Takue (uiib-
TPBl MOTYT OBITh OJJHOCIONHHBIMHU — CJIOM U3 OJHOrO Marepuajia U MHOTOCIOWHBIMU — He-
CKOJIBKO CJIO€B M3 3€pEeH pa3zHoro Marepuaina. [IpoMbIBKa 3epeH OUMIICHHON BOAOM.
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OuuncTKa CTOUYHBLIX BOA OT MacriocoepXawmx npumecemn

B 3aBucumocTu ot KOHICHTpaOuu H COCTaBa HpI/IMecef/’I
IIPOU3BOAUTCA:

e OTCTaWBaHHUEM,
« 00paboTKOM B TMAPOLIUKIIOHAX;

« (uoTanuei;

« (UIBTPOBaHHUEM.

1. Omcmauesanue.

YacTuipl Macen ¢ MIOTHOCThIO MEHBIIEH TUIOTHOCTH BOJBI BCILIBIBAIOT HA IOBEPXHOCTh U
00pa3yroT IJIEHKY, KOTOpas yJaIseTcsl ClielnaabHbIMU CKPEOKaMH.

2. Dnomayus.

MeTo, OCHOBaHHBIN Ha PA3IMYHON CMAaUYUBAEMOCTH YacTHIl (HeTh, KJICH U T.11.).

B pesepByap cHH3y nogaeTcs BO3AYX, My3bIPbKU BO3AyXa OOBOJAKUBAIOT 3arps3HSIOLINE Be-
IIeCTBa U MOAHUMAIOT UX HaBepX. OOpa30BaBIIAsCS HABEPXY ME€HA yAAIAETCA. DTOT METO MOXKET
paboTarh MpH BHICOKUX CKOPOCTSIX U J1aBaTh BBICOKYIO CTEIIEHb OYHCTKHU.

@drnoTanus B 3aBUCUMOCTH OT CIT0c00a 00pa30BaHMsI ITy3bIPHKOB BO3yXa MOXKET OBITh:
*HaropHasi;

*IIHEBMATHYECKAas,
*IICHHAS,
*XHUMHUYECKas,
*OHOJIOTHYECKas;
*371eKTpOdIIoTAIHS.

O6p330BaHI/Ie arperaroB «4acCTulla — ITY3bIPpbKU BO3AYyXa» 3aBUCHUT OT MHTCHCHUBHOCTU HX

CTOJIKHOBCHHUA APYT C APYIroM, XUMHUYICCKOTO BSaHMOHeﬁCTBHSI HaxXoagIIUXCs B BOJAC BEOICCTB, U3-
OBITOYHOTO JAaBJICHUA BO3yXa B CTOYHOH BOZC.

? 3

cxarell B

BOOEI

Puc. 3.5. ITneBmaTuyeckas uioTanmoOHHAasi YCTAHOBKA
1. — TpyGompoBos 1uIs MoJa4l CTOYHOM BOJIBL;
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2. — TpyOOIpPOBOA JUISl MOIa4U CXKATOr0 BO3/lyXa, KOTOPBIH uepe3 Hacaaku U3 Mo-
pPHUCTOro Marepuaia B BUJE MEIBYAUIINX My3bIPhKOB PABHOMEPHO pacIpeesisieTcsl Mo
ceueHu1o (pioraropa;

3. — KpblKa (roTaropa, MEX1y Hel U 3epKaJioM BOJbI HAKAILIMBAETCS IIeHA, KO-
TOpasi OTCACHIBAETCS LIEHTPOOEKHBIM BEHTUIISTOPOM U HAIIPABISAETCS B MEHOCOOPHUK
5 u yepe3 TpybonpoBoa 6 HaIpaBIisIeTCs s 00paOOTKH M U3BIICUYCHUS HEPTEIPOTyK-
TOB.

Bopna nepemeniaercsi B BEpTUKaJIbHOM HaIPaBJICHUH, OTH0AET MEPEropoaKy 9 u cimBaercs B
IPUEMHHUK 7, lajiee OUYMIIEHHAs BOja 10 TpyOOIIpoBOLy 8 UIET Ha TIOOUUCTKY.

OuyucTtKa oT MeTannoB U UX coneun
JIns O4MCTKH OT METAJIOB U X COJIEN MPUMEHSIOT!

e pCarcHTHbIC;
e HOHOOOMEHHEBIE;
e  COpOIMOHHBIC;

e DJICKTPOXUMHUYECKHE METOJIbI
(runepuibTpaIus, IMEKTPOKOATYIISAIHS ,
AIIEKTPOJIN3, DICKTPOIUAIN3);

o OMOXMMHMYECKYIO OUHCTKY.

[IInpoko pacpoCTPaHEHBI peazeHnHble MEMOObl OUNCTKU:
*OKHCJICHUE WM BOCCTAHOBJICHHE PACTBOPEHHBIX MpUMecel ¢ 00pa30BaHUEM HETOKCHYHBIX
MIPOAYKTOB;
*TICPEBOJT PACTBOPUMBIX TIPUMECEl B HEPACTBOPUMBIC C TIOCIEAYIONIUM Pa3IeICHUEM TBePAOH
U KUIKOM (ha3bl M HEHTpamu3alus COAEepPkKAIIUXCS B CTOKaX CBOOOJHBIX KUCIIOT U IIIEJ0-
yeil. [Ipu aTom cTounble Boabl 00padaThiBatoT Xs1opHO# u3BecThio, NaCl, KCI u ap.

JIaHHBI METONBI OYMCTKH HCIHONB3YIOTCS TOJIBKO ISl BBICOKOTOKCUYHBIX MpUMECEH, IMo-
CKOJIBKY OHH JIOpOTHE U TpeOyeT OOJIBIIIOTO pacxoja pearcHTOB.

K xumuueckum (peazenmmnvim) metogam OTHOCATCS:

*KOArylslus — MPOIeCC YKPYIMHEHUS YaCTHUI] 3arpsi3HSIONIUX BEIIECTB U 00BbEIUHEHUS UX B

arperarsl ( B KaueCTBE KOAryIISIHTOB BBICTYIAIOT COJU JKeJie3a, IFOMUHHUS, TIIMHA, 30J1a);

sutokymsius — qo0aBiIeHHe NI arperanyy BeIIeCTB BHICOKOMOIIGKYISIPHBIX COeAMHEeHMi. B

pe3ynbTare 00pa3yroTCs XJIOMbSI THAPOKCHIIA AIOMUHUS U )Kele3a, B Pe3y/IbTare yBellH-
YUBAETCS CKOPOCTh OCAXKICHHUS;

*HEUTpaTM3aIus — CMEIICHHE KUCIBIX M MIEIOYHBIX CTOKOB M TOOABIICHHE PEareHTOB.

B kauectBe okuciureneit o6prdHO ucnonszytorcs ClOs, H,0,, MNO,, KmnOa,.

Yame Bcero ucnonb3yercs ClOs; — ymansieT siipl, o0eciBeYMBaeT U 00e€33apakuBaCT BOJIBI,
yCTpaHseT 3amaxy W MPUBKYCHI, TAaTOT€HHbIE MUKPOOBI MOTHOal0T B HECKOIBKO THICAY pa3 OBICT-
pee, yem npu CL.

Memoo aocopoyuu.

DddexTuBHOCTH 3TOTO MeToMa: 80—95 %.

OuniaeMyro BOAY MPOMYCKAIOT Yepe3 GUIbTp ¢ cOpOEHTOM, TOCIe HACBIIIICHHSI KOTOPOTO 3a-
TPSI3HSAIONTIMHE BEIIECTBAMH OTACIISIOT COPOCHT OT OYHINAEMOM BOJIBI OTCTAaUBAHUEM.

AncopOeHTHI — Top(, ONMUIKH, 30714, IIJIaKK U Ap.; caMblil 3(h(HEeKTUBHBIN U JOPOTON — aKTH-
BUPOBAHHBIN YIroJb.

Honooomennan ouucmka.



CMOJIEHCKNA
Cneyuanvnocms: 12.05.01 «DnexmponHsie u ONMUKO-371eKMpPOHHbIE (¢ @unuan

| I S
npubopsl U cucmemsl CHEYUAIbHO20 HA3HAYEHUSY \RW
Memoouueckoe obecneuenue oucyunaunvl b1.0.05 «Dxonoeusn» M3Mn_

J1J11 TOHOOOMEHHON OYUCTKU CTOYHBIX BOJ UCIOIb3YI0 CHHTETUYECKHE HOHOOOMEHHBIE CMO-
JIBL.

OTu MeToAbl 00eCneurBaloT BHICOKYIO 3(()EKTUBHOCTh OYUCTKU U TO3BOJISIOT MOJIYy4arhb
BBIJICJIEHHBIC U3 CTOYHOI BOABI METAJUIBI B BUJIE OTHOCUTEIIFHO YHUCTHIX M KOHIICHTPUPOBAHHBIX
COJIEH.

Buoxumuueckue memoost MOTYT OBITH HCKYCCTBEHHBIMU (OMOJIOTHYECKUE (DUIBTPHI U a9PO-
TEHKH) M €CTECTBEHHBIMU (1107151 (GPUITBTPALIMH, OUOJIOTHYCCKUE TIPYIIBI).

[Monst ¢punbTpanum: npu GUIBTPOBAHUK CTOYHOM BOABI Yepe3 CJIOH MOYBBI B HEW ancopOupy-
I0TCS B3BELICHHBIC U KOJUIOMJIHBIE BEIIECTBA, KOTOPbIE CO BpeMeHEM 00pa3yloT B MOpPax IMOUBHI
MUKPOOHOJIOTUYECKYIO TICHKY. JTa IJICHKAa afcopOUpyeT W OKHCIISET 3aJiepKaHHbIC OpraHhde-
CKHe€ BElIEeCTBa, IPeBpallasi uX B MUHEPAJIbHbIE COCIUHEHUS.

buodunsrp — pe3epByap ¢ ABOHHBIM JTHOM, HATIOJTHEHHBIN KPYITHO3EPHUCTHIM (PUIBTPYIOIIAM

MarcpualiomM.
€ TOTHEID

BOIEL
— ¥

Ak ey A A ok by h
| [ | |

CEATEHE

Puc. 3.6. Cxema ouopuabTpa

B npouecce GpuiibTpoBaHus Ha 3arpy304HOM MaTepuase o0pasyeTcsi OMonIoruueckas MmieHka,
MHUKPOOPIaHU3Mbl KOTOPOH MUHEPAIU3YIOT OPraHMUECKUE BEIECTBA CTOYHBIX BOJ.
WMHTEHCUBHOCTh OYUCTKH B TUIEHKE CYIIECTBEHHO YBEIMYHBACTCS MPH IOIAYe CHKATOTO BO3IyXa B
HalpaBJIEHUH TPOTHBONOIOKHOM (PHUIIBTPOBAHHUIO.

ADpPOTEHKH aHAJOTUYHBI OTCTOWHUKAM, B KOTOPHIE MOMEIIAIOT AaKTUBHBIA WII. ADPOTEHKH
CJIy’KaT Ul OYMCTKH OT OPraHUYECKUX 3arps3HUTENEH MMyTeM OKUCIIEHUS] UX MUKPOOPraHU3MaMH,
HaXOSIIUMHUCS B CJIO€ aKTUBHOTO Wita. J[J1s1 HOpMaIbHOM )KU3HEAEITETbHOCTH MUKPOOPTaHH3MOB
B a’pOTEHKE HEOOXOAMMO TMOJECPKUBATh ONPEAEICHHYI0O KOHIIEHTPALUIO PACTBOPEHHOTO KHCIIO-
pona.

Taxum obpazom:

NSl yAJeHusl IpyOOANCIIEPCHBIX YaCTHUIl — OTCTauBaHue, (ioTanus, GuibTpanus, IeHTpH-
¢byrupoBanue;

ISl yaJleHUs] MEJIKOIMCIIEPCHBIX U KOJJIOWHBIX YAaCTHUL] — KOATYISALMs, (QIOKYISALUS, IIeK-
TPUUECKUE METOBI OCAXKICHUS;

ISl yIaJIeHUs] HEOPTaHWYECKUX COCIMHEHUH — AUCTUILISINS, HOHOOOMEH, peareHTHOE oca-
KIIEHUE, MIEKTPUICCKIE METOMIBI OCAXKICHHS,;

I OPraHUYECKUX COECAMHEHUH — dKCTpakLus, abcopouus, Gpruorainns, HOHOOOMEH, peareHT-
HBIE METOJIbl, OMOJIOIMYECKOe OKHMCIICHHE, O30HUPOBAHUE, XJIOPUPOBAHUE, HIEKTPOXUMHU-
94eCKOe OKHCIICHHE;

*JIJ1s TA30B — OT/TyBKa, HArPEB, PEareHTHBIC METOIBI;

* 17151 BPE/IHBIX BEIIECTB — TEPMUUYECKOE pa3IoKEHHE.
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Cxema npoMbILLNEeHHON O4YMUCTKU
Ha Hpel[HpI/ISITI/ISIX OYHUCTKA CTOYHBIX BO/I HpOI/ICXOI[I/IT B ABC CTadUMN:
'CTO‘IHBIG BOIbI OYHUIIIAKOTCA B JIOKAJIBHBIX OYMCTHBIX coopynceHHst oT HpHMGCGfI, HaI/I6OJI€€
XapaKTCPHBIX JJI1 JaHHOI'0 TEXHOJIOIMYCCKOIo 1mpouecca,
'OC}’H_IGCTBJ'I}ICTCH JOOYHUCTKa O6H.I€l"0 CTOKa MpCAIPUATHA.
CrerneHb OYUCTKU CTOYHBIX BOI HpeI[HpI/IHTI/Iﬁ ONpCACIIACTCA HABHAYCHHUEM OYHIICHHBIX CTO-
KOB.
Bce 3arpsi3Henust kiacCupUIIMPYIOTCS Ha MATh TPYIII:
*MexaHnuyecKkue IMpUMECHU, B TOM YUCJIC U THAPOKCHUAbI MCTAJLJIOB,
*HedrenponykTel 1 3MylIbCHH,
*JleTyune HEPTEIPOLYKTHI
*Moromye pacTBOPBI U AIMYJIbCUH,
'PaCTBopeHHBIe TOKCUYHBIE COCAMHCHUS OPraHNYCCKOIro 1 MUHEPAJIbHOI'O IMMPOUCXOXKIACHUA.

INETOPHEDS
2 EIEMBAERD
il T 6 14 |—p  cpocs
BERTENDOEYETOD BT

4 3
Puc.3.7 TunoBasi cxeMa 0O4MCTHBIX COOPY/KEHH I

1 — cTouHsbIe BoAbI C ITpeodiIajaHueM MEXaHUYECKUX MpuMeceii,

2 — CTOYHBIE BOJIBI C MpeodIaianueM He(TETPOIYKTOB U SMYIIbCHH,

3 — CTOYHBIE BO/IBI C MPeo0IIafaHueM JIETYUUX HE(PTENPOAYKTOB, 4 — CTOUHBIE BOJIBI C MTPE00-
JaJlaHuEeM MOIOIIIUX PACTBOPOB U SMYIIbCHH,

5 — CTOYHBIE BOJIBI C MPE00IalaHueM PaCTBOPEHHBIX TOKCUYHBIX COEAMHEHHH.

6-10 — ;ToKaIbHBIE OYHCTHBIE COOPYKEHUS,

11 — ycpennurens (i pa30aBieHus),

12 — o0mie3aBoICKAE OYUCTHBIE COOPYKEHHUS,

13 — ydacTok /1 00pabOTKH 0CaZKOB CTOYHBIX BO/,

14 — nonoMHUTETHHBIE OYUCTHBIC COOPYKEHUS.

KoHTponbHble Bonpockl no teme "3arpsasHeHue rugpocdepbl™

B pe3synbrare 4ero npoucxoauT OGMOI0rHYECKOE 3arpsI3HEHUE BOJHBIX 0OBEKTOB?
[lepeuncnrre UCTOUHUKH OUOJIOTUYECKOTO 3arps3HEHUS?

Ilepedncnure 1Ba OCHOBHBIX HAIPaBJICHUS UCIOIb30BAHUS BOJBI.

C nomouIbro KakuX MOKa3aTeseil Mpon3BOIUTCS OL[EHKA KaueCcTBa BOJHON cpesbl?

el A
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5. ITlo kakoMy moka3aTeslt0 MPOUCXOAUT HOPMHUPOBAHUE MPUMECEH 3arpsA3HSIOMINX
BEIIIECTB B BOAHOM 00BeKTE?

6. Urto xapakTepusyeT JUMUTHPYIOIUN OKa3aTeIb BPeIHOCTH?

7. Kaxkoe ycioBHE JOJDKHO BBITIOTHATHCS JUISI HECKOJIBKHUX BPEIHBIX BEIIECTB, OTHO-
camuxcs Kk oqnou rpynre JIITB?

8. Ha ocHOBaHWHM KaKOTO IMOKa3aTelisi PErIaMEHTUPYETCS MOCTYIUICHHE 3arps3HSIO-
IIMX BEHIECTB B BOAHYIO cpery?

9. Uro sBAsETCS €QUHUIICH U3MEPEHUS TIPEACIIbHO JIOMYCTUMOTO cOpoca?

10. Kakue cTouHble BOJIbI pa3pemniaeTcs cOpachiBaTh B BOJHBIC OOBEKTHI?

O6wue cBegeHus o nutocdepe

Jumocgpepa — Bepxusisi TBepaas o0o00ouka 3eMIIH, MOCTEIICHHO IMEpexoasmas B cepbl ¢
MEHBIIIEeH MPOYHOCTHIO BEIIECTBA U BKJIIOYAIOIIAs B €051 3eMHYIO KOPY M BEPXHIOIO MaHTHUIO 3eM-
. MomHocTh tuTocdhepsl 5—200 KM, B TOM YuciIe 3eMHOU KOpbI — 10 S0—70 kKM Ha KOHTHUHEHTaX
u 5-10 kM Ha gHE OokeaHa. BepxHue ciou mutocdeps (10 2-3 KM) Ha3bIBAIOTCS
aumooduocgepoil.

Jumocgepa — BaxHeimas 4acTh OKPYXKAIOLIEH MPUPOAHON Cpenbl, XapaKTepU3YIOLIascs
IUIOIIAABI0, PeNTbeOM, ITOYBEHHBIM ITIOKPOBOM, PACTHTEIBHOCTHIO, HEIPAMH, a TAKKE
IPOCTPAHCTBOM JIJISl pa3MELLEHUS BCEX OTpaciei HapoAHOIO XO3sCTBa.

[IpuponHbple XMMHUYECKUE COEAMHEHUS JIEMEHTOB 3€MHOM KOPBI —
MUHEpaibl. M3 HMUX M COCTOAT MHOTOYMCIIEHHBIE THIIBI TOPHBIX
nopol. OcCHOBHBIE TIpyNIBl TOPHBIX IIOPOJ: MarMaru4ecKue,

0CaaO04YHBIC MeTaMOp(bI/I‘-IeCKI/Ie.

Cxema cTpoeHus qurocdepbl 3EMIH.

Maemamuueckue nopoovt — PE3yNbTAT 3aCTHIBAHUSA
BylIKaHU4eckoi MarMel. Ha riryomnaax 15-30 kM — B OCHOBHOM

TPAHUTBHL.

Ocaoounvie nopoosl — NPEUMYLIECTBEHHO TOBEPXHOCTHBIE

00pa3oBaHMsl, BOSHUKIIIKE TP pa3pyLIEHUH TOPHBIX TOPOJ.

Memamopguueckue nopodst — IPOTYKTHl H3MEHEHHUSI
MarMaTu4ecKuX M OCaJ0YHBIX TIOPOJT B PE3YJIbTAaTe BO3IEHCTBUS
(U3HUKO-XUMHUECKHX MPOIIECCOB, B OCHOBHOM BBICOKHX

TeMIIeparyp U JaBJICHUH.

Jlutrocdepa He sABIsIETCS 3aCTHIBIINM, HETTOJBM)KHBIM 00pa3zoBaHueM. B Hell mocTosHHO
IPOUCXOIAT JUINTENbHbIE (MHOTOBEKOBBIE MEPEMEIICHUsI MAaTEPUKOB) U KPaTKOBPEMEHHBIE (3€M-
JeTpsAceHns) Gu3nYecKrue MpoLecchl, ByITKaHUUECKIE U3MEHEHHUS.
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YenoBek MpaKTUYECKU HE BO3ACUCTBYET Ha JUTOC]Epy, XOTS BEPXHHE TOPU3OHTHI 3€MHOMU
KOPBI MTOJIBEPTAIOTCSl CHUIBHON TpaHC(hOpMAIUH B PE3yNIbTaTe IKCIUTYaTallid MECTOPOXKACHHUMA TO-
Je3HbIX UCKOmMaeMbIX. CyIIEeCTBYIOT IMPOEKThl 3aXOPOHEHUS B HEApaxX KUAKUX U TBEPIBIX MPO-
MBIILIEHHBIX OTXOJIOB.

HauGonpmmii Tpancopmaruu moaBepraeTcsi camblii BEpXHUN IMOBEPXHOCTHBIA TOPU30HT
mutocdepsl B mpeaenax cymu. (Cyma 3aaumaet 29,2% moBepXHOCTH 36MHOTO I1apa).

Cyia BKJIIOYaeT 3eMJIM Pa3InYHON KaTeropuH, U3 KOTOPBIX IJIOAOPOAHAS MOYBA UMEET BaXK-
HElllIee 3HaYCHUE.

Ilouea sBnsiercs Tpexda3HON cpenol, colepskalieil TBepaple, )KUIKUE U ra3000pa3Hble KOM-
MOHEHTHI. BEpXHUI JIOOPOAHBIN CJIOM MOYBBI HA3BIBAETCA T'YMYCOM — PACTUTEIbHBIE U KUBbIE
OCTaTKH, Pa3OKUBIIMECS MOJ JCHCTBHEM MHKPOOPTraHM3MOB, Pa3pyllaolUe Kpaxmal, HeTio-
703y, 6enkoBbie coequHenus. Ero momHocts 10-15 cm. Huxe rymycoBoro ropuzoHTa pacmoio-
J)KeH MaJIOIJIONOPOAHBINA cioi TonmuHou 10—12 cm. [lutarenbHble BeniecTBa BBIMBITHI U3 HETO
BOJIOM WJIM KUCJIOTaMH, IIOATOMY €TI0 Ha3bIBalOT TOPU30HTOM BBIMBIBAHUS, WU
BBIIIIE/IAYMBaHUs . Jlanee 3ameraeT MaTrepuHCKas Mopoa.

A Cr10#t pacTUTEILHOTO OMa/ia, COCTOUT U3 eIE He
. Pa3JIOKUBIIMXCS PACTUTEIBHBIX OCTATKOB
MOJCTIUIKA ILTH
IJepHHHA
A M30BITOK MM HEAOCTATOK TyMyca ONpeaesseT
15 IUTOJIOPO/IHE MTOYBBI. IMEHHO B HEM MTPOMCXOMISAT
b e e IPOLIECCHI, B PE3YJILTATE KOTOPBIX 0OPa3yIOTCs
EXEY EXHOMIT RIS DJIEMEHTEI [INTAHU PACTEHHH,
A, ManormiogopoaHbIil Oesechlid CII0U, MUTATEIbHBIC
T OPHM3OHT BEIIECTBA BHIMBITHI U3 HETO BOJON WJIM KUCIIOTAMU.
B BIMBIB AHHA MHorga ero Ha3pIBatOT TOPU30HTOM BBIIIECTAYUBAHUS
(o3 0.0 € THLA) (amroBHANTBHBIM). B uepHO3EMHBIX, KAIIITAHOBBIX U
B HEKOTOPBIX JIPYTUX ATOT CIIOH OTCYTCTBYET.
T OpH30HT
B 3TOM ropu3oHTe HaKaIJIMBAKOTCS BHIMBITHIC M3
BEMBIE aHHA
< BBIIIENICKANIX TOPU30HTOB MHUHEPAJIbHBIC U
(MLUOB HAIh HED)
opranuveckue coequHeHus. OH HMeeT IIIOTHYIO
C CTPYKTYPY M OOBIYHO TEMHYIO OKPACKY.
MaTepHuHCKas
rnopoaa

Puc. 4.1. llpo¢guab nouBsl

Bakneiiniee cBONCTBO MOYBBI — IUIOIOPOINE, TO €CTh CIIOCOOHOCTH 00ecIIeunBaTh OpraHuye-
CKO€ U MHHEpaJIbHOE MHUTaHue pacTeHuil. Ilnogopoane 3aBUCUT OT COBOKYITHOCTH (PU3UYECKUX U
XUMHUYECKUX CBOMCTB MOYBHI — 3ad)oreHHbIe (dnaduueckue GakTopsl).

Omna gopmupyercs B pe3y/abTaTe CIOKHBIX B3aUMOJICHCTBHI KJIMMara, pacTeHHH, )KUBOTHBIX,
MUKpPOOPTraHU3MOB M PacCMaTpHUBAETCsl KaK OUOKOCHOe meno, COepIKallee KUBbIE U HEXHUBBIC
KOMIOHEHTHI. B pe3ynbrare nepeMenienus 1 NpeBpalieHns BemecTB M04Ba OOBIYHO PaCUICHIETCs
Ha OTJAEJbHBIE CIION, MJIK TOPU30HTHI.

Cy1miecTByeT MHOKECTBO THIIOB IOYB, CBA3aHHBIX C PA3IUYHBIMU KIMMAaTHYECKUMH YCIOBH-
SIMH ¥ CTIEIIU(UKON TporieccoB €€ o0pa3oBaHMsI.



CMOJIEHCKNA
Cneyuanvnocms: 12.05.01 «DnexmponHsie u ONMUKO-371eKMpPOHHbIE (¢ @unuan

| I S
npubopsl U cucmemsl CHEYUAIbHO20 HA3HAYEHUSY \RW
Memoouueckoe obecneuenue oucyunaunvl b1.0.05 «Dxonoeusn» M3Mn_

I'maBHbIe Tumnel nouB Poccuu: TyHApPOBBIE, TOA30IMCThIC TOYBBI TACKHO-JIECHOU 30HBI (CamMble
pacIpoCTpaHEHHbIE), YEPHO3EMBI, CEPHIC JIECTHBIC MOYBBI, KAIITAHOBBIE MOUYBHI (K IOTY U BOCTOKY
OT YEpHO3EMHBIX ), Oypbl€ MOYBBI U JIP.

buornyeckue (pakTOpbI NOYBLI.

BaxxneWnMy XMMUYECKMMU CBOMCTBAMHU I0YBBI, IIPEBPAILAIOIIMMU €€ B YHUKAJIbHOU peak-
TOP, ABJIAIOTCS KOHLEHTPALUs COJIEH B IOYBEHHOM PacTBOPE, KUCIOTHOCTb, OKa3bIBAOLIAs pella-
IOlIee BIMSHHE HAa aKTUBHOCTH MUKPOOPTAaHHW3MOB M YCBOCHHME PACTEHUSIMH a30Ta, a TaKxke 00-
MEHHas WIM MONIOTUTENIbHAs CIIOCOOHOCTDH IOYBBI, CBSI3aHHAs C CyMMOH OOMEHHBIX OCHOBaHMM
MIOYBEHHBIX KOJJIOUJIOB.

ConepxaHue BOZIbI B IIOUBE 3aBHCUT OT psijia (pakTOpoB, B TOM UYHUCIIE OT TEMIIEPATyphl U KO-
JIMYECTBA OCAAKOB. YeM BBIIIE KOHIICHTPALMS COJIEW B IIOYBEHHOM pacTBOPE, TEM MEHEE OHU J10-
CTYIIHBI PACTCHHUSIM.

B nepByto ouepep 3ei€HbIE pACTEHUS U3BJIEKAIOT U3 MOYBBI MUTATENbHbBIE BEUIECTBA (XUMHU-
YeCKHe BEIleCTBA) U BO3BPALIAIOT X 00paTHO BMECTE C OTMUPAIOIIUMH TKAaHSAMHU.

OcHOBHBIM MaTepuajaoM Juisi 00pa3oBaHMs MOJACTHIIKM U IyMyca B Jiecax CIy)KaT OCTaTKu
MXOB, TPABSIHUCTBIX PACTEHUH, HO INIABHBIM 00Pa30M — XBOS M JIMCTBA J€PEBHEB, ONPEACIAIONINX
KHUCJIOTHOCTb ITOYBBI.

B npoueccax mouBooOpazoBaHus PEIIAIOLIYIO POJIb UTPAIOT HACEISAIOLIYIO TIOUBY JKUBBIE Op-
raHu3Msbl (1e100MOHUTHI): MUKpPOOBI, 0€31103BOHOYHbBIE U Ap. MHUKpOOpraHu3MaMm MPUHAJIEKUT
Be/lyIllasl pojib B TPAHC(HOPMALUN XUMUYECKUX COEIMHEHHH, MUTPAllI XUMUYECKUX 3JIEMEHTOB,
IIATAaHUH PACTECHUM.

[InTarenpHble BeniecTBa M3 IMOYBBI MOCTYNAIOT B. PACTEHUE 4YEPE3 KOPHEBBIE OKOHYAHUS B
MOHHOM (hopMe: KaTHOHBI OCHOBAaHMH, HaIpuMep, OOMEHUBAIOTCS Ha KaTHOHBI BOAOPOJA, UCTOY-
HUKOM KOTOPBIX MOT'YT ObITh OpraHu4eckue KUciaoTel. KopHu pacTeHuil U3BJIEKAIOT U3 MOYBBI CO-
eIMHEeHHs a30Ta (HUTPaThl), cephl, pocopa, a TakKe 30JIbHBIC JIEMEHTHI, B YaCTHOCTH COJIM Ka-
JMsl, KaJIbIUSI M B MEHBIIIEH CTEINIeHN KPEMHE3eM U HOIYyTOpHbIe OKcuabl. Takum oOpa3om, pacTu-
TEIbHOCTh CO3Ja€T HEMPEPBIBHBIIN MOTOK 30JbHBIX AJIEMEHTOB U3 0oJiee ITyOOKHUX CJI0EB MOYBHI K
ee MOBEPXHOCTH, T.€. 00eCIeYrBaET UX OUOJOTHUECKYI0O MUTPALIHIO.
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YenoBek NPAaKTUYECKU HE BO3JEHCTBYET Ha
auTocdepy, XOTs BEpXHUE TOPU30HTHI 3eMHON
KOPBI CWJIBHO U3MEHSIOTCS B PE3YJIBTATE JKC
IUTyaTallud MECTOPOXKIEHUS MOJIE3HBIX
uckonaembix. Hanbomnpieit Tpanchopmanuu

| IIOJBEPIaeTCs CaMblil BEPXHUH, TOBEPXHOCTHBIN
TOPU30HT B IIpeJieax CyIllu, KOTopas 3aHUMAacT
29,2% mOBEpXHOCTH 36MHOTO IIapa M BKIIIOYAET
3eMJIM Pa3IMYHON KaTeropuu, U3 KOTOPIX
BaXKHEHIlIee 3HAYCHUE UMEET IUI00POIHAS

I104Ba. HO)I BJIMAHUEM ACATCIIBHOCTHU HIOHCﬁ

BO3HHUKAET YCKOPEHHAsI 3PO3Hsl, KOT/[a MOYBBI
paspymarorcs B 100-1000 pa3 6vicTpee, ueM B

C€CTCCTBCHHBIX YCIIOBUAX.

B pesynbrare Takoi 3po3uM 3a OCIEIHEE CTOJIETUE YTPAYECHO 2° 10’ ra IJI0A0POAHBIX
3€MEJIbHBIX YTOAMM, 4TO cocTaBisieT 27% 3eMellb CeIbCKOX031iCTBEHHOTO UCIIOIb30BaHUS.

[Ipu HenmpaBUIBHOHN 3KCILTyaTalluy MOYBHI OE3BO3BPAaTHO YHUUTOXAIOTCSA B pe3ylbTare 3po-
3WH, 3COJICHUS, 3arPSI3HEHNUS] IPOMBIIUICHHBIMU FJTH HHBIMH OTXOJIaMH.

PaznuuaroTcsi HECKONBbKO THUIOB pa3pylIEHUs MOYBBL: 3PO3HMOHHOE, BeTpoBoe (neduisnus),
TEXHUYECKOE U HPPUTAIMOHHOE (PAa3HOBUAHOCTH SPO3HN).

Ipo3usa — camoe PacHpPOCTPAHEHHOE pa3pylleHHe MOYBBI. JPO3Us BBIPAKACTCS B pa3MbIBE
MIOYBBI, CMBIBE €€ TallbIMHU, JOXIEBHIMUA W JIMBHEBHIMU BogaMu. OOBIYHO 5pO3Wsi BO3HMKAET Ha
HaKJIOHHBIX TOBEPXHOCTAX. YeM Kpyue CKJIOH, TEM HHTEHCHUBHEE 3PO3Hsl.

B nepByro odepens CMBIBAIOTCSI HAMOOIIEE TUIOIOPOIHBIE BEPXHUE CIIOU MOYBBI. CMBIB JJOCTH-
FaeT OTPOMHEIX pa3MEpOB. ITo HekoTOPBIM AaHHBIM OJlarojapsi yCKOPEHHOH 3pO3UH peUHON BOJON
cHocures 24-10° 1/rox 3emuu. (IIpumepom cirykuT 00pa3oBaHKME OBPAroB). 3a MOCIEIHEE CTOJIC-
THE yTpaueHbl 2 MIIPJ. T'a IIOJOPOAHBIX 3eMENIbHBIX Yrofuii (27% c/X 3emMenb).

WppuraimonHas 3po3us BbI3BaHa HapyLIEHUEM MPaBUII OJIMBA HA OPOIIAEMBIX 3eMJISX.

PaszBenBaHNe BEpXHHX TOPH30HTOB TIOYBHI CHIIBHBIMH BETPAaMH Ha3bIBACTCS Oeghiayuei.
[Ipu 3TOM MOUBa TEpsieT caMble MEJIKME YaCTHUIIbl, @ BMECTE C HUMU Ba)KHEHIINeE IS TI0A0POANs
XMMHYECKHUE BELIECTBA.

Hednsauuu cnocoOCTBYIOT — YHUUYTOKEHHE PACTUTEIHLHOCTH Ha TEPPUTOPHSIX C HEAOCTATOY-
HOM aTMOC(epHON YBIAXKHEHHOCTHIO, HEYMEPEHHBIHN BBITMIAC CKOTA, CHIIHHBIEC BETPA.

(ITpumepoM cyHUT BO3SHUKHOBEHHE IBIIEBBIX Oypb).

[Tnomanyu maxoTHBIX 3eMeb MOCTOSHHO COKPAIIAIOTCA M3-3a TOPHOIPOMBIIIIEHHBIX pa3pa-
OOTOK, pacIIMPEeHUs: CEMUTEOHBIX 30H, TPOMBIIIIEHHOTO U THAPOTEXHUYECKOTO CTPOUTEIHCTBA.

3acTpoeHHbBIE 3eMJIM COCTaBIAIOT HbIHE 150 muH. ra. TlomHOCTRIO ypOaHW3MpOBAaHHAS TO-
BEPXHOCTB, IIe J0K/EeBas BoJa HE NMPOHUKAET B MOYBY cOCTaBisgeT okojo 50 MiH. ra (momans
®paniun).

Pa3pymiennto nous crnocoOCTBYeT BBIPYOKa JIECOB — UX IUIOIIAAb 3a ocienuue 10 ier
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COKparujacCb BABOC.

UYro kacaeTcs 3arps3HEHUs IUTOC(EPHI, TO OT HETO B

OO0JIbLICH CTETIEHU CTPAIAIOT ITOYBHI.

B nouBe nporekaroT pazianyuHbie GU3NIECKHE,
XUMHUYECKHE U OMOJIOIMUECKHE MTPOLIECCH], KOTOPHIE B
pe3yibTare MonajgaHus B HEE 3arpsI3HAIOLIMX BELIECTB

HapylaTcs. 3arpA3HEHUE TI0YB CBA3aHO C 32

rpsA3HeHreM arMocdepsl u ruapocdepsl. B moury
MOMNaal0T TBEP/AbIC U KUIKHUE MPOMBIIIICHHBIE,
CEJIbCKOXO3SICTBCHHBIE M OBITOBBIC OTXOIBI.
OCHOBHBIMU 3arpsI3HSIOLIMMU [TOYBY BEILIECTBAMU
SIBIISIFOTCS. METAJUIbI U UX COEMHEHHUS, PaAUOAKTUBHBIE

BEIIECTBA, YAIOOPEHUS U TECTHUIIHIBL.

I'maBHbBIE NCTOYHUKHU 3arpsi3HEHUS
[ T1aBHBIMHM UCTOYHUKAMU 3arPSA3HEHHSI TIOUBHI SIBISIFOTCS CIIEAYIOIIHE:

«)Kuible 1oMa U OBITOBBIE MPEANPUATHS. B dncie 3arps3Hsomux BenecTB npeodnagaer Obi-
TOBOW MYCOp, MHUIIEBBIE OTXObI, (PeKaJTHH, OTXOAbl OTOMUTEIBHBIX CHUCTEM, OOJBbHHIL,
CTOJIOBBIX, TOCTUHHII, Mara3uHoB U JIp.

*[IpoMeInieHHbIE TIpeANpUITHS. B ra3000pa3HbIX, KUJKUX U TBEPIBIX MPOMBIIUICHHBIX OT-
X0ZaxX MPUCYTCTBYIOT T€ WJIM MHBIE BEIIECTBA, KOTOPHIE CYIIECTBEHHO H3MEHSIOT XH-
MHUYECKHUI COCTaB MOYB, 3arps3Hss UX.

*Ternosuepretuka. [Tomumo 0O6pazoBaHusl Macchl UIAKOB MPU CKUTAHUU KaMEHHOTO YIJIA C
TETJIODHEPTETUKOM CBS3aHO BBIJIETIEHNE B aTMOC(Epy CakH, HECTOPEBIITUX YACTHII, OK-
CUJIOB CEPBI U IPYTUX BELIECTB, KOTOPBIE ONAJAIOT B ITOYBY.

*CenbCKOe XO3SUCTBO. YIOOPEHUS U SIIOXUMHUKATBI, PUMEHSIEMbIE JJIS 3aIUThl PACTCHHUI OT
BpenuTeneid, 6onezHe u Ans 60psOBI ¢ copHsikaMu. Ha momnsix exeronHo pacceuBaeTcs
cebmre 500-10° T MUHEpPAJIBHBIX yIOOpEeHUN U OKoJo 4- 10° T simOXMMEKATOB, a THITO-
BOW CBHHOBOXYECKHIT KoMILICKe Ha 108 ThIc. rooB aaeT okono 106 M> HABO3HBIX CTO-
KOB, T.€. 0 3(pPeKTy 3arpsi3HEHUs paBEH TOPOAY C YUCICHHOCTHIO HaceneHus 150 Tric.
YEJOBEK.

*Tpancnoprt. [Ipu pabote nBUTaTeneil BHyTPEHHETO CTOPaHUS MHTEHCUBHO BBIACITSIOTCS OKCH-
Il a30Ta, CBHHEI], YIJIEBOAOPOILI U JIPYrUe BEIIECTBA, OCEHAIONINE HAa TMOBEPXHOCTH
MOYBBI WM TIOTIIONIAeMbIe pACTEHHUSIMH. B BBIXJIONMHBIX razax aBTomMoOwmien 6onee 40
XUMHUYECKHUX BEIIECTB, OONBIMMHCTBO U3 KOTOPHIX TOKCHYHBI. ClieIbl CBUHIIA HAXOMSAT
Ha paccTostHUAX 10 100 M OT OJIOTHA AOPOTH, a B IOYBE MPUIOPOKHBIX MOJIOC MOBBI-
MIEHHOE COZIEpYKaHNE HUKEIIA, IIMHKA U IPYTUX METAIIJIOB.

CamoouuilieHre MOYB — NpoLecc MeIeHHbIN. [[04BbI MOTYT CAMOOYUCTUTHCS B TEX CIyYasXx,
KOTJIa B 9TOM TIPOIECCE aKTHBHO YYaCTBYIOT HAXOSIIUECS B IOUBE OAKTEpUH, TPHUOBI,
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MPOCTENILINEe OPraHu3Mbl U T.1.

HpH HAKOIIVICHUHU TOKCUYHBIX BEIICCTB XUMHYECKUHN COCTaB

, TIOYB U3MEHACTCA, U IIPOUCXOAUT HAPYIICHUE €AUHCTBA

reOXUMHYECKOI Cpeabl U JKUBbIX OPraHU3MOB.

W3 nouyBbI TOKCHYHBIE BEILIECTBA MOTYT MOMACTh B OPraHU3MbI
YKUBOTHBIX U JIFOJEH, B pe3yJIbTaTe 4Yero BOZHUKAIOT HeXKe-
narensHble nocneAacTsus. O macmrabax XMMHYECKOTO
npeoOpa3oBaHus MOBEPXHOCTH JTUTOCHEPBI MOKHO CYIUTH 110
cneayromuM JaHHbIM: 3a ctonetre (1870-1970 rr.) Ha 3eMHy0
MOBEPXHOCTH OCEJIO CBBILIE 20-10° 1 IIJIAKOB; 3* 10° 1 30J1BI;
BBIOPOCHI LIMHKA U CYPbMbI COCTABHIIH 110 600-10° T; MbIwIBbsIKA —
1,5 10° T; KoOanpTa — cBoIe 0,9 10° T, HUKEJA — 0ojee 1-10° .
B roa u3 3emn usBnekaercst 10 10 T rOpHBIX MOPOA, OJHAKO
UCIIOJIb30BaHNE HCKOMAEMBIX MaTePHUaIOB Maio3((HEKTUBHO.
Kasxaprit rog npu nepepaboTke U 100bIYe MHHEPAIBLHOTO ChIPbS

obpasyercs 0koi10 8,5-10° T TBEpBIX OTXO/OB.

HopmMmupoBaHue 3arpsisHAOLWMX BeLecTB B No4Be
HopmupoBanue 3arps3HSIONIMX BEIISCTB B IIOYBE UMEET TPU HATIPABIICHHUS:
*HOPMHUPYETCSI COACpIKaHUE SIOXMMHKATOB B MTaXOTHOM ClIo€  TIOYBBI
CEIIbCKOXO3SIMCTBEHHBIX YTOJUN;
*HOPMHPYETCS HAKOIJICHUE TOKCUYHBIX BEIICCTB HA TEPPUTOPUH TIPEITIPUSITHS;
*HOPMHPYETCS 3arpSI3HEHHOCTH MOYBBI B KWJIBIX pailoHAX, TPEUMYIIIECTBEHHO B MECTax Xpa-
HEHUs OBITOBBIX OTXOJIOB.

B naxomnom cnoe snoxvuiMuKkaTbl HOpMUPYIOTCS T10 JIByM MTOKa3aTeIsIM:

*npedenvro donycmumoim Konyenmpayusm (I11Kn);

*épemenno donycmumvim konyenmpayusam (BIK).

Hnsa ycranosnenus [1JKy ucrnonb3yoT naHHble 0 (POHOBBIX KOHIICHTPAIUSX HCCIETYEMbIX
BEMICCTB, UX (U3UKO-XUMUYCCKUX CBOWCTBAX, MapaMeTpax CTOHKOCTH/TOKCHYHOCTH. IIpu 3TOM
9KCIIEPUMEHTANFHO YCTaHABINBAIOT:

*00NYCMUMYI0 KOHYEHMPAYUIo 8eujecmad 68 noyge, npu KOmopolil €20 Co0epIHCaHue 8 NULYeablX

U KOpMOBbIX PACMEHUSX He NPesbiCUM HEeKOMOPbIX 0ONYCIMUMbBIX OCMAMOYHbIX KOAU-
yecma (J1OK), nnaue HazpiBaembIx [1JIKp B mponykrax nuranus (7B me/ke),
soonycmumyro (U JTETyYUX BEIIECTB) KOHYEHMpAayuro, npu KOMopou NoCmynjieHue eeuje-
cmea 6 6030yx He npegvicum ycmanosienuvix II/[K ons ammocgeprozo 6030yxa
(TK.) (MA me/n®),

*00NYCMUMYIO KOHYEHMPAYUuio, npu KOmopou noCmynjieHue 8euecmsa 8 He ePYHmMogble 800bl

ne npesvicum [I/[K ons 600nvix 06vexmos (MB Mz/Ms),

*00NYCMUMYIO KOHYEHMPAYUIo, He GIUSIOWYI0 HA MUKPOOP2AHUIMbL U NPOYECCHbl CAMOOUULYe-

Hus nouswvl (OC me/kz2).
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Hawnbonee JKECTKHE u3 Ha3BaHHBIX
MoKaszarejied NPUHUMAIOTCA B KaueCTBE
[IJKp, npudyem  cpaBHEHHME  HIAET 1O
OJTHOMMEHHBIM TIOKa3aTeJIsIM BPEAHOCTH, TO
€CThb 10 CXOJHOMY JCHCTBHUIO pPa3HbIX
BeulecTB. YcraHosieHbl [I/IKnm B ocHOBHOM
JUISL  SIIOXMMUKATOB, TNPUMEHSEMBIX IS
3aIUTHl PACTEHUM OT BpEAUTENeH, Ooyie3HEH,
COPHSIKOB. (ITectunusr, TSIKEJIbIE

METaJUIBL. .. )

Bp CMCHHO A0IIYCTUMBIC KOHICHTpauruunu

(BAKm) B ormuume ot ITJIKn onpenenstorcst
pacdyCeTHbIM MIYTEM IJII BCEX MNCCTULUIOB,
KOTOPbIE Pa3pEIICHBI K STUM UCIBITAHUAM HIIH
B CHJIy CBOMX XHMHYECKHX OCOOCHHOCTEH U

TpeOyroT obs3arensHOro onpenenenus [TIK.

CaHuTapHOE COCTOSIHHE MOYBHI OLIEHWBAETCS MO PSAAY TMTHEHHMYECKHX MOKa3areneil, B TOM
YHCIIe TI0 TaK HA3bIBAEMOMY, CAHUMAPHOMY YUCTY, T.€. OTHOIICHHUIO CONlEpKaHMsI OSIKOBOTO a30-
Ta K 00IIEMy OPraHHYECKOMY; YUHUTHIBAETCS TAK)Ke HAIUYUE KUMEUHOU nanouku (KOJUTHTP),
JUYUHOK MYX, AUY 2eIbMUHMOE. 110 KOMITIIEKCY STHUX MOKa3aTesiell ITOUBBa OLIEHUBAETCS Kak:

*quCTas,

scimabo3arpsi3HeHHas,

*3arps3HEHHAS,

*CHJIbHO3ArpsI3HEHHAS.

Kpowme Toro, cymiecTByeT psifi JOMOTHUTENBHBIX MTOKa3aTeNeil CAaHUTAPHOTO COCTOSIHUSI TIOYB,
ONpeaACIICMbIX Ha TCPPUTOPUH, KaK IIPOU3BOACTBECHHBIX Hpe)alHHTHfI, TaK U HACCJICHHBIX ITyHK-
TOB.

HopmaTtuBbl HaKOMJIEHUS. TOKCHYHBIX OTXOJIOB Ha TEPPUTOPUH MPEANPHUATHS YCTAaHABIUBAIOT
Ha OCHOBE COBOKYITHOCTH IIOKa3aTelel, BKIIIOYAOIIHX:

*pa3Mepbl TEPPUTOPUH CKIIATUPOBAHUS,

*TOKCUYHOCTh U XUMUYECKYIO aKTUBHOCTb COEIMHEHUH, IPUCYTCTBYIOIINX B OTXOJaX.

OOBIYHO HOPMUPYIOTCS JIBA MOKA3ATEIs:
*TIPEEIIBHOE KOJIMUYECTBO TOKCUYHBIX IPOMBILUIEHHBIX OTXO/I0B Ha TEPPUTOPUU IPEANPUATHUS
*IIPEACIbHOC COACPKAHUEC TOKCUYHBIX COG}II/IHGHI/Iﬁ B IIPOMBIINIJICHHBIX OTXOJaX.
Ilpedenvnoe Konuuecmeo omxo006 Ha TEPPUTOPUH MPEANPUATUS — ITO TAKOE MX KOIHUeE-
CTBO, KOTOPO€ MOKHO pa3MeIlaTh NpU YCIOBUH, YTO BO3MOXKHOE BBIIEJICHUE BPEIHBIX BELIECTB B
BO3yX padoueii 30HbI He IpeBbICUT 30% ot I1JIK B Bo3myxe paboueii 30HbI IPeANPUSTHS.
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IIpu sTOM BemiecTBa, HauboJee OMACHBIE U J1aXKe XpaHUMbIE B FepMETU3MPOBAHHON Tape, a
TaKK€ TOKCUYHBIEC OTXO/bl OYMCTHBIX COOPYKCHHUM YAAISAIOTCSA C TEPPUTOPUU NPEAIPUATHS B TeE-

YEHUH CYTOK.
TBepI[BIG CBIITYYUC OTXOAbI, XPpAHAIIHUCCA B KOHTeﬁHean, IIJIaCTUKOBBIX ITAKECTaX U GYMa)KHBIX
MEIIKaxX, YIISIOTCS B TEYCHUH IBYX CYTOK.
[IpenenpHOE KOTMYECTBO OTXOJOB OMPEEIISAIOT IYyTEM 3aMEPOB COIEPIKAHMS TOKCUYHBIX
BEILECTB B Bo3ayxe (c yderoMm addekra cymmanum).

C

Ecin =1
coornomenne ),3= Imp

TO KOJHUYCCTBO HAXOAAMHUXCA Ha TCPPUTOPUHN OTXOHOB ABIACTCA IMPCACIbHBIM WM OHH
IIOJUIE’KAT HEMEIJIEHHOMY YIAJICHHUIO.
(C — cpenHeB3BellIeHHAs! KOHLIEHTpALMsl)
[IpenensHOE conepKaHWe TOKCUYHBIX COETUHEHUH (B I/KI MM MI/KT) B OTXOJaX OIpeesnseT
KJIACC OITACHOCTH 3TUX OTXOMO0B.
311ech UCHOIB3YIOTCS CI0XKHBIE MHOTOCTYIIEHYAThIE PACUEThI, KOHEUHOM LENbI0 KOTOPBIX SB-
nsiercst ycraHosneHue [1JIK TokcuuHbIX BelecTB B 00111ei Macce OTXO/I0B.

Oerpagaums noys
CxopocTh 00pa30oBaHus BEPXHETO CJI0OA MOYBHI COCTABISET __
MepHO 2,5 cM 3a 100—1000 set. DTOT MOKa3aTe/Ib IUPOKO BapbHp s
B 3aBUCHUMOCTHU OT KJIMMara, paCTUTEIbHOCTH, TUIIA [TOYBBI U Xapax
3eMJICTIONIb30BaHUSI.
Dpo3us MOYBBI U3MEPSIETCS] B TOHHAX MOTEPSHHON MTOYBHI Ha
1 ra. B cOBpEMEHHOM CEIBCKOM XO3AHCTBE €KETOAHO YTPauuBaETC
koj10 0,25 cM MOYBHI, a, 3HAYUT, BECh TAXOTHBIH CJION OYBBI MOXKE
ObITh yTpaueH uepe3 60—70 mner.
CTa CMCIIBHOTO (DOH A4 VUHUT

|— 3eMuIH CeNBbCKOXO3SUCTBEHHBIX MPEANPUATHI U TPaXKIaH;

Il —3emun necHoro ¢oHAa;

1l —3emuu B BeeHUH TOPOACKUX, MMOCEIKOBBIX U CETbCKUX OPTaHOB BIIACTH;

IV —3emiu npupos0OXpaHHOTO Ha3HAYEHHUS;

V  — 3eMJIH NPOMBIIITIEHHOCTH, TPAHCIIOPTa M MHOTO HECEMbCKOX03iCTBEHHOTO Ha3HAYCHNUS,
VI —3emuu BogHOTO POHIA;
VII — 3emnu 3anaca.

Macmradsl 1erpaJalliOHHbBIX MPOIECCOB 3aBUCAT OT MHTEHCUBHOCTU JIEHCTBUSl €CTECTBEH-
HBIX (KJIMMaTHYeCcKue, Tuaposiornueckue, MopdoanHnaMmuyeckue, GUTo- U 300T€HHBIE) U aHTPOIIO-
TeHHbIX (PaKTOPOB, TAKUX KaK: HEPALMOHAIbHOE BeJieHHE O0YapHOIO U OPOIIAEMOro 3eMJIeAeIus;
Ype3MEPHBINA BBINAC; YHUUTOKEHUE TTOYBEHHO-PACTUTEIHHOIO TOKPOBA IMPOMBIIUICHHBIM U KOM-
MYHaJIbHBIM CTPOHUTEIBCTBOM; TOPHbIE Pa3pa0OTKH; TEXHOJOTMYECKHE W aBapHUilHbIE MPOMBIII-
JIeHHbIE BEIOPOCHI B arMocdepy; cOpOC CTOUHBIX M IPEHAXKHBIX BOJ.

PekynbTnBaumsa semenb
Pekyﬂbmueauu;z — KOMIIJIECKC pa60T, HaIlTpaBJICHHBIX HA BOCCTAHOBJICHHUC ITPOAYKTUBHOCTHU
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HapYILICHHBIX 3€M€EJIb, a TAK)KE Ha YIy4IlIEHHE YCIOBUM OKpYXKalOIEeH Cpebl.

Brigendror aBa srama

PEKYJIbTUBALIUH :

e  TEXHUYECKUIL,

e OHOJIOTHYECKUIA.

BrimonHsiembie paboThl

MMOAPa3ACIAOTCA Ha.

o JaHAmapTHO

BOCCTAaHOBHUTCIIBHEBIC,

«  JKOOXpaHHBIE.

I[To Buay W cOCTaBy TEXHOJOTMYECKUX IPOILECCOB 3EMJICBOCCTAHOBHUTEIBHBIC PaOOTHI
KJIACCU(UITUPYIOTCS HA:

*20PHO-NIAHUPOBOYHbIEe — PA3PABHUBAHKME U TUIAHWPOBKA IMOBEPXHOCTH OTBAJIOB, TEPPACHPO-
BaHHE OTKOCOB, OTBAJIOB U YCTYIIOB B Kapbhepax;

SUHJICEHEPHYIO NOO20MOBKY 80CCMAHABNIUBAEMbIX NIOWadell — OTBOIl BOIl U 3alllUTa OT TOJ-
TOIJICHUSI, Pa3MbIBOB; 0Opb0a ¢ 00pa30BaHMEM OBpAaroB W 3pPO3HMEH; YCTPONCTBO OPOT H
MO/IBE3/I0B,;

*20pHble — TI0 CHATHUIO, XPAHCHHUIO U MIOBTOPHOMY KCIIOJIb30BAHHUIO TTOYB;

*OuUOMenUoOpamueHvle — o BOCCTAHOBJICHHIO MPEKHETO TUIO0POIHS IEPEMEIICHHON TOYBHI;

*UHDJICEHEPHbIE — TI0O UCKYCCTBEHHOMY YIZIOTHCHHIO OTBAJIOB (ITOCIIOWHAS YKJIaJKa C YIUIOTHE-
HUEM IOPOJI, CIICIIHATIBHBIC METO/IbI YKPETIJICHUSI TTOPOT,

scudpomexHuieckue — 1o CTPOUTEILCTBY BOIOXO3SHCTBEHHBIX OOBEKTOB (YCTPOWCTBO JIOXKA
BOJIOE€MA, TIPOM3BOACTBO OEPETOBBIX YKPEIUTEIBHBIX Pa0bOT, YCTPOHCTBO BOI03a00PHBIX U
COPOCHBIX COOpPY>KEHUH).

Buonozuueckan pekyrbmueayus — 3T0 dTall PEKYIbTUBAIIMN 3€MEIb, BKIIOUAONINA MEpO-
NPUSATUS 110 BOCCTAHOBIICHUIO HMX ILIOAOPOIUS, HAPYIIEHHOTO B pPE3yJbTaTe 3arpsi3HCHHS T0YB
OTXOJIaMH ITPOMBIIIIJICHHOTO MTPOU3BOJICTBA U CEIbCKOXO3SHCTBEHHON OCBOCHHOCTH.

[Tox xayecTBOM pEKyYJIbTUBAIMU CJIETyeT OHUMATh COBOKYITHOCTh CBOMCTB BOCCTaHOBJICH-
HBIX 3e€MeJib, 00YCIOBIMBAIOIINX MX MPUTOTHOCTH YIOBJICTBOPHThH OIMPEACICHHBIM TPEOOBAHHIM
B COOTBETCTBUU C IIeJIeBbIM Ha3HaueHHeM. COBPEMEHHBINH YPOBEHb Pa3BUTHs TEXHOJIOTHH, TEX-
HUKH ¥ OpPTaHU3aI[H 3eMJICBOCCTAaHOBUTEIBHBIX PA0OT MO3BOJSET 00ECIEUNTh BHICOKHE MMOKa3a-
TEJIA KAYECTBA PEKYJIBTUBAIIUH 3EMEJIb.

YnpaBneHue oTxogamum npousBoACTBa U NOTpebneHus
Omxodamu npouszeoocmea u nompednenus (OTXOMAbI) MPHUHITO HA3bIBATH OCTATKU CHIPHS,
MarepranoB, MOTypadpUKaTOB, MHBIX H3JEUH MU MPOIYKTOB, KOTOPBIE 00pa30BAIMCH B TIPOIIEC-
ce MPOM3BOJICTBA WJIK MOTPEOICHHS, a TaKkKe TOBAphI (IPOAYKIIKS), YTPATUBIIUE CBOU
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MOTPEOUTENHLCKUE CBOMCTBA.

Omxo0ut, cooepircaujue 8peonbvle euiecmea, KOTopble
00J1a1at0T OMMACHBIMU CBOMCTBaMHU (TOKCHYHOCTBIO,
M0’KapO-B3PbIBOONIACHOCTHIO, BHICOKOM paJvalliOHHON
AKTHBHOCTBIO) WITH COJICPIKAT BO3OyAUTEINCH
MHQEKIMOHHBIX 00JIE3HEH, a TAKKE npedcmasnsiouwue
HOMEHUUAILHYI0 ORACHOCHb 0718 OKPYXHcaloueil
RPUPOOHOIL CPeOdbl U 300P06bA Yel08eKd

CaMOCTOATCIIbHO WX IIPU BCTYIUICHUH B KOHTAKT C

APYTMMH BCUICCTBAMU, HA3BIBAIOTCSA ORACHBIMU

omxooamu.

Obpawenue c omxooamu — 3TO TaKasi IEATEIBLHOCTH, B IIPOIECCE KOTOPOH 00pa3yroTcs
OTXOJIBI, a TaK)Xe MPOM3BOAUTCS cOOp, MCHOIB30BaHUE, OOE3BPEKUBAHUE, TPAHCIOPTHPOBKA U
pa3MeIeHne OTXO0/IO0B.

Ilon o6vexmom pazmewienua OTXONOB CIEAYET MOHUMATH CHEIHMAIBHO OOOPYIOBaHHOE CO-
OpY)XEHHE, IpeJHa3HaYeHHOe Ul pa3MeIIeHHUs] OTXOAOB (TIOJIMTOH, HNIIAMOXPaHHMIIHIIE, XBOCTO-
XPpaHWINIIE, OTBAJI TOPHBIX IIOPOA U AP.

KaxxnoMy nmpou3BOIUTENIO MPOAYKIMU YCTAHABIMBACTCS HOPMAMUE 00pA306AHUA
0mXx0006, TO €CTh KOJIMYECTBO OTXO0B KOHKPETHOTO BUJA MPU MPOU3BOICTBE EIUHUIIBI
HPOIYKIHH.

OnHuUM U3 OCHOBHBIX JIOKYMEHTOB B CHCTEME YIPABICHHS OTXOAAMHU SBISIETCS HACHOPH
ONACHBIX 0MX0006 — JIOKYMEHT, YIOCTOBEPSIOMINI MPUHAUIEKHOCTh OTXOJOB K OTXOaM COOT-
BETCTBYIOIIIETO BUJAa U KJlacca OMACHOCTH, COJEPKAIINil CBEICHUS 00 X COCTaBe, KOTOPBIN HEOO-
XOJIUM JUTsl OPTaHU3aLMU MHOTUX MTPOLIECCOB OOpAIeHUs C OTXOaMHU.

COBOKYITHOCTh OTXOJIOB, HMMEIONIMX OOIIHME MPU3HAKH, COOTBETCTBYIOIINE CHUCTEME KIIACCH-
(uKalMK OTXOJOB OIpENeIsieT MOHIATHE — 61O OMX0008.

NMpobnema orxonoB B PP 1 pa3BUTbIX CTpaHax Mupa
OTXO,[[BI B OOJBIINX KOJIMYECTBAX 06pa3y}0Tc;1 BO Bcex 0a30BBIX OTpacyAX IMPOMBIIIIIICHHOCTHU

-~

2
oaTr 7TNA vNADa NITANTATIIT O AOTO TTTIUN OTITATIT mnarT r\rrr\f\"r*\ a TaxKKe B RY TTY.
\U\t.ll CKGOC AUJIAII\;LUU’ YUV VIXING, 1v1\./1u.u.ujt11 1111, ULPUIILUJLU\/LUU’ Ltlull\/ll

Teepovie ovimosvie omxoowt (THO), oOpasyroluecs B pe3ylbTare KU3H
JIEeATETLHOCTH 4YeJIOBEKa, MPEACTABISIOT COOOW TEeTEPOreHHYI0 CMec
CJIO)KHOTO MOP(}OJIOTUYECKOTO COCTaBa (YepHBIC U IIBETHHIC METAJUIBI, Maskis
KyJIaTypOCOJEPKaIle U TEKCTUIILHBIE KOMIIOHEHTBI, CTEKJIOOOH, IIacTj«
Macca, TOKCHYECKH ONACHblEe THUIOIIME MUIIEBbIE W PACTUTEIbHbIES
OCTaTK{, KaMHH, KOCTH, KOXa, pe3WHa, JEPEBO, YIUYHBIA CMET U TIp.
bonpmyto omacHocTh mpencTaBisaoT nomajnaromue B ThO TOKCHYHBIG
WH(HUIMPOBaHHBIE KOMIIOHEHTHI (B T.4. MEIUIIMHCKUE H OuoJIoru-
YEeCKHEe OTXOJbI), CO3JAIONINE B HEOOE3BPE)KEHHOM BUJIE HEOIaronpus

TAKXKE ABJIAOTCA IMOTCHIHWAJIBbHBIM SHEPTCTUICCKUM UCTOYHHUKOM.
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ExeronHo xaxaplii Topoackoit kuteiab npou3BoauT 200-500 kr THO, oOpasyromux ropo-
ckoit Mmycop. [Ipomenyenue ¢ ero ygaieHuem, 00e3BpeKMUBAHUEM U JTUKBUAALNEH HEIOMYCTHUMO,
TaK KaKk OHO MOKET NMPUBECTU K BO3HUKHOBEHUIO INIOOANBHBIX AMHUIEMUN U CEPhE3HOMY 3arpss3-
HEHHIO ToposoB. [loaToMy ocoboe BHMMaHWE B MOCIEIHEE BpeMs HalpaBlIeHO Ha HEOOXOqu-
MOCTb perrenust mpoosemsl ThO.

OcHoBHas yacte TBO B Poccuu cknagupyercst Ha HOJUIOHAX M CaHKLIMOHMPOBAHHBIX
cBaikax. [Ipyrue meronsl nepepaboTku u obe3BpexuBanusi ThO He MONMy4UIN HIMPOKOTO
IIPUMEHEHHUS.

B MockoBckoM perroHe exerogHo oopasyercs 20 MiH. KyO. MeTpoB oTx0m0B (13 muH.
Ky0. MeTpoB B MockBe U 7 MiTH. KyO. METpoB — B 00acti). OCHOBHBIM CIIOCOOOM pa3MeIIeHUs
TBO sBisieTcst UX CKJIaAWPOBAaHHUE HA MONUroHax. KomuuecTBo MOJIMIOHOB M CBAJIOK, IUIOMIA/b
KOTOPBIX MpeBbIIIAET 1 ra, Ha TeppUTOPUN MOCKOBCKO# oOnactu HacuuThiBaeT 6osuee 200, yuc-
JI0O MEJIKMX CBaJIOK OYEHb BEJIMKO U MPAKTUUYECKHU HE MOJIACTCS YUETY.

Jlo mocnieHero BpeMEHHU MpU OpraHU3allMd CBAJIOK NPUHMMAJIUCh BO BHHMAHHUE TOJIBKO
CUIOMUHYTHBIE UHTEPECHI dKCIUTyaTauu. [103ToMy 3T 0OBEKTHI PacloNOKEHBI Ha HEUCIIOIb3Ye-
MBIX 3€MJISIX, B OTpPA0OTaHHBIX Kapbepax, BOJM3U HACEIECHHBIX IYHKTOB. MruopupoBanue ponau
TUAPOTEOJIOTUYECKUX YCIOBHUM MPUBEIO K TOMY, YTO MHOTHE CBAJKU OBLIM OpPraHM30BAaHBI Ha
ydacTKax ¢ HeOJaronpHUsATHBIMHU I'€0JIOrO-TUAPOTE€OJOrHYECKUMHU YCIOBUSMU U CTAld UCTOYHU-
KaM{ UHTEHCUBHOT'O 3arps3HEHUS IPUPOTHOM CpEibl.

B o0mem Buzne npobnema oOpaiieHust ¢ 0TX01aMu IPOU3BOACTBA U MOTpeOJIeHUs IPEICTaB-
JsieT co00i KOMIUIEKC B3aUMOCBSI3aHHBIX 3ajlady, XapaKTEePHBIX IS Pa3jIMuHbIX PETHMOHOB M a-
MUHUCTPATUBHBIX 00pa30BaHU.

Ha puc.6.1 npencrasiena cTpykTypHas cxema oOpalleHusl ¢ OTXOAaMH MPOU3BOJICTBA U TO-
TpeOJIeHNSI, SIBIISIOIIAsCS OCHOBOM CHCTEMBI YIIPABJICHUS OTXOJaMH.
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Yrummn amia Ilepepaborra

Coaair apnie 3axop oHeHIiIE

Puc. 6.1. CTpykTypHas cxema o0palieHus ¢ 0TX0AaMH MPOU3BOACTBA U MOTPedIeHUs

CtpyKTypa cUCTEeMbI YIpaBJeHHs oTxogaMu B cTpaHax 3amannoi EBponsl, CIIA, Snonuu u
Jp. aHAJIOTM4YHA CTPYKType, npuHiAToN B PD. OnHako, peanu3anus TEXHOIOIMYECKUX MPOLIECCOB
U IUKJIOB, BXOSIIMX B OOIMI Mpoliecc ympaBlieHUs OTXOAaMH, pa3iuyHa. Tak, Hampumep, B
crpanax EDC nepepabarbiBaercs npumepHo 60% NPOMBIIUIEHHBIX U OKOJIO 95% cenbcKoXo3sii-
CTBEHHBIX 0TX0/10B. B lnonuu nepepabdarpiBaercs 0koino 45% MPOMBIIITIEHHBIX OTXO0B.

Amnanu3z oOpallieHus ¢ TBepIbIMU OBITOBBIMU OTXOJAMHU B 3THUX CTPaHaX MOKAa3bIBAET, UYTO B

BenukoOpuranuu 90% TBO BeiBo3uTCS Ha cBanku (moaurounst), B LBeiinapun — 20% , B SAnonun
u lanuu — 30%, Bo @panuun u B benbrun — 35%. Ocrtanbabie THO, B OCHOBHOM, CXUTAOTCH.
JIns Hebonbias yacts THO nmoasepraeTcss KOMIOCTHPOBAHHUIO.

TexHu4yeckmne Metoabl obpaLleHuss ¢ oTxogamMm
3axOpOHEHHE OTXOA0B MPOU3BOJCTBA M NOTPEOICHUS SBIsIeTCS HanOoJiee MIMPOKO MPaKTUKY-
€MBIM CIIOCO0OM pasMmelneHus: 0Txo10B. K coxaneHuio, 3aXOpOHEHHEe OTXO/I0B MOPOXKIAET MACCy
HKOJIOTMUECKUX ¥ CAHUTAPHO-TUTHEHUYECKUX TpoosieM. OiHaKko B OmmxkaiieM OyaymeM 3axopo-
HEeHMe OyZieT ocTaBaThesi Haubosee pacpoCTPaHEHHBIM METOIOM.
[ToaTomMy cHMXeHHE 00beMa OTXOJ0B, MOAJIEKAIIUX 3aXOPOHEHHUIO OJHA U3 Ba)KHEUIINX 3a-
Jlad, KOTOpasi MOXKET PelIaThCsl MyTeM yYMEHbBIIEHUS UX 00pa30BaHMs, HOBTOPHOIO HCIIOJIb30Ba-
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HUS, IepepaboTKU U U3BJIeUeHUs SHepruu. Bmecte ¢ TeM HEOOXOAMMO MPOBOAUTH PabOTHI MO CO-
3JQHUIO METOA0B 0€30IacCHOTO U 3KOJIOTHYECKOTO 3aXOPOHEHHSI OTXO/IOB.

1100 canumapnvim nonuzonom (CII) npuHATO TOHUMATh HHXCHEPHO CKOHCTPYHUPOBAHHBIN
METOJl pa3MeIeHHs] TBEPIBIX OTXOJO0B Ha CyIIE CIIOCO0aMM, YMEHBIIAIOIIUMHU BpEN OKPYKaro-
nieil cpene, pacipeeieHue OTXOA0B TOHKHUMH U BO3MOXKHO 0ojiee KOMIAKTHBIMU CIIOSIMH U Tie-
PEKpBIBAaHUE UX CIIOSIMU TPYHTA B KOHIIE KaXKJ10ro pabodero JHS.

CymecTByeT /1Ba criocoda OpraHH3alMy CaHUTAPHOIO MOJIMIOHA TPAHIIEHHBIH U MOBePX-
HOCTHBIH.

Tpanweitnotit memoo Hanboyiee TMOIXOIUT JJIsi palOHOB C POBHOW MOBEPXHOCTHIO 3eMJIU U
TyOOKHM 3aJieraHueM MOJ3eMHBIX BOA. [Ipu 3TOM, mepeKphIBAOIINN TPYHT 00pa3yeTcsl B Pe3yib-
TaTe SKCKaBaluuu TpaHmiew. [louBa ckiagupyercs U UCHOIB3YeTCS AJS PEeKyIbTHBALlMM MPH 3a-
KPBITUU YYaCTKOB TPAHILEH.

Ilosepxnocmuolii Memod TPUMEHSETCS Ha XOJIMHCTOM JaHAmA(Te W HCIOJB3YeT ecTe-
CTBEHHBIE CKJIOHBI C YKJIOHOM, He mnpeBbimaromum 30%. ['pyHT 11 nepekpbiBaHus JOKEH J0-
CTaBJISITHCS U3 IPYTUX MECT.

[Tonublit epeueHs pobiem, cBsizaHHbIX ¢ 3kcruryaranueit CII, mpuBeaens! Ha puc.6.2

Iloxapo- i
Tpaucnop THEIE ESPRIBOOITAHEL® IIynoes1e
HKunxue dp aximm IK LTy ATALHOHHbIE
bp SeTeTIFEeeKIIe
(drsTpar) npodtembl CTT
3411 bLIBHHUC T l JuryiUBdHHUC T
OpranonentuyeckHe
{zammax)

Puc. 6.2. OcHoBHbBIe npodi1eMbl, BO3HUKAWIUe npH 3kcniayaranuu CII

BecpMa BaxHBIM (paKTOpOM, ONPEACIISIONIIM BO3MOKHOCTD co3/lanus U skcruryaranuu CII,
SABJISIETCS. SKOHOMUYECKU, OCHOBAHHBIM HA KAlMTAJIbHBIX BIIOKEHUAX W OINEPALMOHHBIX Pacxo-
J1ax.

Heorpemnemoit yacThio M000OT0 MOJTUTOHA SIBISIETCS CETh JOPOT: MOABE3THBIE K KapTam, a
TaKKe JI0pora ¢ Keae300€TOHHBIM TOKPBITUEM, OKOJIBIIOBBIBAIOIIAST TTOJIUTOH.

B cBsi3u ¢ 60bIIMM KOJTMUYECTBOM OMHUCAHHBIX BBIIIE MPOOIEM, MOCeIHee BpeMs BO3HUKIIA
CTOMKas TCHJIECHIINS K CHIDKeHHI0 006eM0B THO, BEIBO3UMBIX HA IOJIUTOHEI.

[Ipexxae Bcero yMeHbIIIEHUsI KOJTMYECTBA BEIBOSUMBIX OTXOJJOB MOXKHO JTOOUTHCS MTyTEM
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COpTUpOBKH (Ha MecTax 00pa30BaHMs WIIM HEMOCPEACTBEHHO Iepe/l epepaboTKoi ).

B o0mmem ciyuae naznauenue copmupoexu THO 3aknrouaemcs
! B BBIJICJICHUU TEX WJIM UHBIX IEHHBIX KoMITOHEHTOB THO miis

% BTOPUYHOT'O HCIIOJIb30BAaHUSL UX, a TAKXKE C LENbI0
ONTUMM3AIMH COCTaBa OTXOJO0B ISl MOCIEAYIOIIUX MPEIesIOB

nepepaboTKU C YIETOM: TOMOTEHHU3AIUH ; CIIOCOOHOCTH K

TOPCHHIO ¥ )epMEHTAIINH; CTAOMITH3AINH TEIIIOTBOPHOM
CHOCOOHOCTH; CHUKCHUS COJICPIKAHMS BPEIHBIX U 0aIaCTHBIX

KOMIIOHCHTOB.

Cenekmugnulii c60p y HACCIICHUS OTXO0B MOTpeOIeHus (MaKyiarypa, TeKCTHIIb,
IJIACTMACChl, CTEKJIOTapa W Mp.) NPAKTUKYETCsl BO MHOTMX CTpaHax. Takol Mojuxon Mo3BOJISET
npenoTBparuth nomnaganue B ThO psiga 1eHHBIX KOMIIOHEHTOB, NepepadaThbIBAEMbIX WM MCIIOJb-
3y€MBbIX IIOBTOPHO, @ TAK)KE OMACHBIX KOMIIOHEHTOB. 1Ipy TOM BO3MOKHBI /1Ba BapuaHTa OpraHu-
3auuu cenekTuBHoro cbopa ThO B MecTax uX 0Opa3oBaHUA: YUCHIO CeleKmUeHblil (HOKOMNO-
HenmHblil) cOOp OTXOJOB B pa3iIMyYHbIE KOHTEHHEpPHI M, TAaK HA3BIBACMBIH, KO/11€KMUBHO-
celeKmueGHblil cOOp Psila KOMIIOHEHTOB B OJUH KOHTelHep. Hanpumep, npakTukyercs COBMECT-
HBII COOp B OJMH KOHTCHHEP CTEKJIA, METAIJIOB U OyMaru ¢ mocaenyoned X MEXaHU3UPOBaHHOM
COPTHUPOBKOM Ha crneuuanbHOll yctaHoBke. B Poccum B Hacrosiiee Bpemsi CEJIEKTUBHBIA cOOp
IIPAaKTUYECKU OTCYTCTBYET .

B Hacrosiee Bpemst HauOosibllee pacHpOCTpaHEHHE MOJYYMJIM JBa BapuUaHTa TEXHOJIOTMU
COPTHUPOBKH TBEPBIX OBITOBBIX OTXO/OB:

*MeXaHu3MpoBaHHas copTupoBka ThO Ha 00beKTax MPOMBIIIEHHONW NepepabOTKH OTXO/10B;

*COYETaHUE MEXAaHU3UPOBAHHOM U PyYHON COPTUPOBKU HA MYCOPOIEPErPY30YHBIX CTAHIUAX.

[Ipomeiniennas nepepaborka ThO B 0CHOBHOM OpHUEHTHpPOBaHA HA CKUTAHUE OTXOJIOB C Iie-
JbIO TIOTYYEHUS TETJIOBOM M 2IEKTPUUECKON SHEPIuu, Tak KaKk TepMHUUECKHE TEXHOJIOIHH obecre-
YUBAIOT Y3PPEKTUBHOE 00E3BPEKUBAHNE OTXO/I0B, B TOM uHciie nonajgaoumx B ThO TokCHUHbBIX 1
UHQHUIMPOBAHHBIX KOMIOHEHTOB.

YMEHBIICHHE KOJIMYECTBA HAIPABISEMbIX HA CKUTAHUE OTXOJOB B PE3yNbTare IpeaBapH-
TEJIbHOM COPTHPOBKU COKpAIAeT NOTPEOHOCTh B JOPOrOCTOSIIEM TEPMUUYECKOM M T'a3004MCTHOM
000pyAOBaHUU U TIO CPABHEHUIO C CKUTaHUEeM MCXOonHbIX ThO cHuXkaeT KanuTaabHbIE 3aTPaThl J10
25%. Kpome 3Toro, u3BieyeHue ¢ MOMOLIbI0 COPTUPOBKHU 3KOJIOTMYECKH OMACHBIX KOMIIOHEHTOB
YMEHBILIAET COAEpaHHe BPEIHBIX BEUIECTB B ra30BbIX BbIOpOCAX, YNPOILAET Ia3004UCTKY, CHU-
aeT CTOMMOCTh Ta300YMCTHOTO OOOpYIOBaHMS M YMEHBIIAET OTPULATEIbHOE 3KOJOTHYECKOe
BIIMSIHAE MYCOPOCKHUTaTeIIbHOM 3aBO/IA.

BHenpeHnue npenBapuTeNbHOW COPTUPOBKU IMO3BOJSIET MOJYYUTh MPUOBUIL OT peaau3aluu
TOBapHOM mpoayKuuu, paBHylo 20-25%. Dta nmpuObulb oOpa3yeTcsi 3a CUET BBIICIECHHUS JIOMa
LBETHBIX METAJUIOB U JIYYILIEr0 Ka4eCTBa JIOMA YEPHBIX METAJUIOB.

BBeneHne B TEXHOJIOTMYECKYHO CXEMY OMNEpalyid pydHOM COPTHPOBKH OTXOJIOB JIa€T BO3-
MOXHOCTb BBIJICNIEHHS OT/AEIbHBIX KOMIOHEHTOB THO B Gosnee 4HMcTOM BHJE 1O CPAaBHEHHIO C
MEXaHU3NPOBAaHHOW COPTUPOBKOW. Harmpumep, B 3TOM cilydae MOKHO Pa3[eNUuTh Makylaarypy H
MOJMMEPHI C ENbI0 UX MOCIEAYIONIeH pealn3aluy NoTpeOUTensIM U noiaydeHus npuodsuid. Ilo-
3TOMY Ha MYCOPONEPETpPY304YHBIX CTAHLMSIX MPEAIaraeTcsi MCIOJIb30BaTh TEXHOJIOTMYECKYIO
CXEeMY C IIPUMEHEHHUEM Ollepaliil py4HOH COPTUPOBKU ISl BBIACIICHUS COAEPXKAIIUXCA B OTXO-
JlaX LIEHHBIX KOMIIOHEHTOB (METaJJIOB, MAKYJIaTyphl, IOJTUMEPOB U JIp.).
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[ToBbimenne 3p(HEKTUBHOCTH PYYHOH COPTHPOBKH MOXKET OBITh JOCTHUTHYTO M C IOMOIIBIO
TPEX MOCIEA0BATENbHBIX MEXAHU3UPOBAHHBIX OIEPALIUA:
*MAarHMTHOW cenapauuu;
*BBIJICTICHUS TEKCTUJIHHBIX KOMITOHEHTOB U TPOXOYEHUS B OapaOaHHOM IPOXOTeE,
*BKJIIOYEHHUS B TEXHOJOTMYECKYIO CXEMY 3JIEKTPOAMHAMHYECKON cemapaiyy IBETHOTO JIOMa.
Onnako 3(hPeKTUBHOCTD ATOM OIepaIuy HEBBICOKA.

OcHOBHbIe MeToAbl nepepa60T|<V| oTXxoaoB

KoMrieke TeXHHUECKHX M TEXHOJIOTHYECKHX PELICHHU, COMPOBOXKAAIOIINX MPOIIeCcChl 00pa-
HICHHSI C OTXOJIaMU C MOMEHTa WX 00pa30BaHUS M JI0 3aXOPOHEHUS HEYTHIIM3UPYEMbBIX KOMIIOHCH-
TOB, SIBJIIETCS. OCHOBOM yIpaBlIE€HUS B cCTeMe 0OpallleHus: C OTXOJIaMHU.

OCHOBHBIMU METO/IaMHU TIEPEePaAOOTKH OTXOIOB SBJISIFOTCSI:

*KOMITOCTHPOBAHHUE,
*OMOpa3IOKEHUE,
*C)KUTaHHE.

Ot MeToab! ocobenHo 3ddexTuBHbI pu nepepadotke THO.

1. Komnocmuposanue.

KommnoctupoBanue cunraercss popmoit nepepabOTKH, HAIlEIEHHOW Ha CHIPYI0 OPTaHUYECKYIO
oTXO/HYI0 Maccy. KommoctupoBanue — 310 Ouonorudeckuii meron ooe3spexkuBanus ThO. MHo-
[J1a €r0 Ha3bIBAIOT OMOTEPMUYECKUM METO/IOM.

CymHoCTh mpoliecca 3aKJIIuaeTcs B CISAYIOEM: pa3HOOOpa3HbIe, B OCHOBHOM TEILIONI00H-
BbI€ MUKPOOPTaHU3MbI aKTUBHO PAcTyT U Pa3BHBAIOTCS B TOJIIE MycOpa, B pe3yabTare 4ero mpo-
HCXOIUT ero camopasorpesanue 10 60 C. IIpu Takoil TeMIeparype Horu6aoT GoNe3HETBOPHBIC H
MaTOreHHble MUKPOOpPraHU3Mbl. Pa3nokeHne TBepHAbIX OpPraHWYecKUX 3arps3HEHH B OBITOBBIX
OTXOJIaX MPOIOJKAETCS A0 MOTYYCHUSI OTHOCHTEIBHO CTAOMIIBHOTO MarepHaa, mogo0HOro rymy-
cy.

MexaHu3M OCHOBHBIX PEAKIIUH KOMITOCTHPOBAHUS TAKOW K€, KaK MPH PA3JIOKECHUHU JTFOOBIX
OpraHnuecKux BemlecTB. [Ipu koMmocTupoBaHuU OoJiee CIOKHBIE COSAMHEHUS pa3jaralTcs U me-
pexonsT B OoJiee IpOCThIE.

CToMMOCTh METOZIOB KOMIIOCTUPOBAHUS PACTET C MPUMEHEHUEM CHEIMATU3UPOBAHHON TeX-
HUKH U MOXET JJOCTUTaTh 3HAYUTEIHHBIX BEIIMIMH.

Cxema pabomwt mycoponepepadamulearouiezo 3a600a ciedyrouyan. 3aKOHUCHHBINH UK
obe3BpexuBanus THO cOCTOHUT U3 TpeX TEXHOJIOTUICCKUX ITAIOB:

*TIpHEM U TIpeBapUTEIbHAS IOATOTOBKA MyCOpa;
*COOCTBEHHO OMOTEPMUYECKUN TTPOIECC 00E3BPEKUBAHIS U KOMIIOCTUPOBAHUS;
*00paboTKa KOMITOCTA.

[TepepaboTka Mycopa AOKHA 00s3aTelbHO COUETAThCsI C BhIauel MPOAYKIIHH, 0€30MacHON
U B JMHIEMUOJIOTUICCKOM OTHOIIICHUH.

O06e3BpekMBaHUE OTXOOB OOECIEeYMBAEeTCSl B IMEPBYIO OYepelb BBICOKOW TeMIeparypoit
a’poOHOil depmeHTanuu. B xoxe OMOTEpMHUECKOTO MpoIecca MPOUCXOAUT THleIs OobIei Ja-
CTH MAaTOTEHHBIX MUKPOOPTaHU3MOB.

OpnHako, KOMITOCT, TIOJIy9aeMbIii B pe3yabTaTe OnoTepMuueckoro odesBpexxkuBanus ThO Ha
MycoporepepadaThIBAOIINX 3aBOJaX, HE JOIDKEH OBITh HUCIOIB30BaH B CEIILCKOM M JIECHOM XO-
3SIMCTBA, T.K. COJCPIKHUT MIPUMECH TSDKEITBIX METAJIOB, KOTOPBIC Yepe3 TPABBI, SATOJIbI, OBOIIH
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HJIK MOJIOKO MOT'YT NPpUYHMHUTDL BPCA 3JO0POBbIO YCIIOBCKA.

1o sToM e npudnHe
1enecoodpazHo
HECHCTEMAaTHYEeCKOe IPUMEHEHHE
TaKUX KOMIIOCTOB B TOPOJCKHX

CKBEpax U IapKax.

Heoocmamkom
KOMROCMUPOBAHUA ABIAEMCA
HEOOXOIMMOCTD CKJIAIUPOBAHUS

1 00€3BpEeKUBAHUS

HEKOMITOCTHPYEMOIl 4acTu
Mycopa, 00beM KOTOpOi
COCTaBJISICT 3HAYUTEILHYIO YacTh

OT OOLIEro KOJIMYECTBa Mycopa.

2. Buopasnoscenue OpraHudecKUX OTXOI0B

OOwenpu3HaHHO, 4TO OMOJIOTUYECKHE METOABI PA3JIOKEHHUS OPraHUYeCKUX 3arpsisHEHUH
CUMTAIOTCSA HAaNOOJIee SKOIOTHYECKHU MPUEMIIEMBIMHU U SKOHOMUYECKH YPPEKTUBHBIMH.

TexHomorus npouecca OMopas3IokKEHUs] OTXOAOB pazanyHa. Hampumep: B Ononpynax — xua-
KHE OTXOJIbI, B OMOpEeaKTopax — KUJKHUE, TacTOOOpa3Hbie, TBEpAbIe, B OMOPUIBTpax — razoo0pas-
Hble. CyIecTBYIOT U Jpyrue Mou(puKaiu OMOTEXHOIOT Y.

Cy1ecTBEeHHBIMH HE0CTAaTKaMU a3pOOHBIX TEXHOJOTUM, 0COOEHHO MpH 00pabOTKE KOHLIEH-
TPUPOBAHHBIX CTOYHBIX BOJ, SIBJSIFOTCS PHEPro3arparbl Ha adpalMio U NMpoOJeMbl, CBSI3aHHBIE C
00paboTKOi 1 yTuinu3anuen OoJbIIOro KojJudecTa odpasytomierocst n3osrouyHoro uina (1o 1-1,5
KI' OMOMacchl MUKPOOPTaHU3MOB Ha KaX/bli ylaJeHHbIH KUJIOrpaMM OpraHMYECKUX BEIIECTB).

WckmrounTh yKa3aHHbIE HEAOCTATKH ITOMOTAET aHa’poOHasi 00paboTKa CTOYHBIX BOJ METOJIOM
MeTaHoBoro cOpakuBaHus. Ilpu 3ToM He TpeOyeTcs 3aTpar SHEPruM Ha a’paluio, YTO UrpaeT
OOJIBIITYIO POJTh B YCIIOBUSX SHEPTrETUYECKOTO KPU3HCA, YMEHBIIIAETCS 00BEM OcajKa H, KpOMe TO-
ro, 00pa3yeTcs IeHHOE OPraHU4YeCKOe TOIUTMBO — METaH.

B nepeuenp BemiecTB, OMopasnaraeéMpIX aHa’pOOHBIM CIIOCOOOM, BXOJSAT OpPraHUYECKHE CO-
€IMHEHMsI Pa3IMYHBIX KJIACCOB: CIIUPTHI; allbJACTH b, KUCIOThI aTu(paTudecKoro U apoMaTHuecKo-
O PSIOB.

[TocnenoBareibHOE MHOTOCTYIIEHYATOE Pa3pyLICHUE MOJIEKY OPraHHYeCKHX BEIIECTB BO3-
MOXHO OJyiarofiapsi YHUKaJIBHBIM CITOCOOHOCTSIM OIIPENEIEHHBIX TPYIT MHUKPOOPTAaHH3MOB OCY-
IIECTBISATh KAMAOONUUECKUI NPOYECC — PACU{eNnIeHUe CTIONCHBIX MONEKYl 00 RPOCMbIX U CY-
IIECTBOBATH 33 CUET YHEPTHU PA3PYIICHHsI CIOXKHBIX MOJIEKYII, HE UMesl IOCTyIa HA K KUCIOPOLY,
HU K JIPYTUM, TPEANOYTUTEIbHBIM B SHEPreTHYECKOM OTHOIIEHUH aKIeTTopaM >JIeKTPOHOB (HHUT-
par, cynmedar, cepa u ap.). MUKpOOpTraHU3MBbI UCTIONB3YIOT [UISL TOK IIETH YIIIEPO OPraHUIeCKIX
BemecTB. Ciie10BaTeIbHO, B IPOLECCE BOCCTAHOBUTEIHHOTO
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paclIeIUICHHsI CIIOKHBIC OPraHUYECKUE MOJICKYIIbI Pa3pyIIAIOTCS JI0 METaHa M YIJICKHCIIOTo Tasa.

Her yBepeHHOCTH B TOM, YTO OMOTEXHOJIOTHUS SIBISETCS
HAJICKHBIM U 0€30MacHBIM  CcrocoOoM  obecrieueHust
HKOJIOTUYECKOH 4HuCTOTHI. [loaTOMy mpu 0OCyXIeHUH
IIEPCIIEKTUB 3P PEeKTUBHOTO UCIIOJIb30BaHUS

OMOTEXHOIOT I JIs O6€3Bpe)KI/IBaHI/I$I Pa3JIMIHBIX

OTXOI0OB, B TOM 4YHCJIE€ O0CO00 OMNAaCHBIX, BCeraa
Heo0X0uM KOHTPOJIb CTEIIEHU MHUKPOOHOTO
3arpsi3HEHUs]  OOBEKTOB  OKpY)KalIled  cpenbl U

OUYHIIICHHBIX CY6CTp aToB.

3. Corcuzanue omxo006

TBepnbie ObITOBBIE OTXOIBI MPEACTABISIOT COO0M reTepPOreHHYI0 CMECh, B KOTOPOM MPHUCYT-
CTBYIOT IOYTH BCE XMMHYECKHE JICMCHTHI B BUJC PA3JIMYHBIX coenuHeHui. Hambonee pacnpo-
CTPaHEHHBIMH 3JIEMEHTaMH SIBJISIOTCS YINIEPOA, Ha JOJI0 KOTOporo mpuxoautcs okono 30% (mo
Mmacce) U Bozopon 4% (1o macce), BXOJISLIME B COCTaB OPraHUYECKUX COECAMHEHMN. TeraoTBop-
Hasi CIOCOOHOCTH OTXOZOB BO MHOTOM OMpENeNsieTcs UMEHHO 3THMHU 3JeMEeHTaMu. B mpombii-
JIEHHO Pa3BUTHIX €BPONEWCKUX peruoHax TemaoTBopHas crnocoOHocTh THO cocrasnger 1900—
2400 xkan/kr, a B psge ciaydaeB gocturaet 3300 KKaJl/Kr U IPOTHO3UPYETCS JalbHEUIINil pocT
TEIJIOTBOPHOM CHOCOOHOCTH OTXOJIOB, YTO OKKET BIUSHHE HAa KOHCTPYKTHBHBIE OCOOCHHOCTH
3JIEMEHTOB TEPMHUECKOTO 000PYIOBAHHS.

Cxuranue ThO, kak nmpaBuiio, sIBJISIETCS OKUCIUTENBHBIM TporieccoM. [1oaToMy u B kamepe
C)KHTaHUs IPEBATUPYIOT OKUCIUTENbHBIE peaKIMU. | JTaBHBIMU MPOAYKTaMHU CTOPAHUS YIIIEpoaa U
BOJIOpoAa sBiIsitoTes cooTBeTcTBeHHO CO2 1 HO.

[Ipu cxxuranuu He0OXOMUMO YYUTHIBaTh, YTO B ThO MPUCYTCTBYIOT MOTEHIIMAIBHO OMACHbBIE
AIIEMEHTBI, XapaKTEPHU3YIOIIUECS BEICOKOH TOKCHYHOCTBIO, BRICOKOH JIETYUECTRIO H COICPKAHUEM,
TaKhe KaK HallpuMep pa3lInyHble COCTUHEHHs rajoreHoB ((pTopa, xiopa, Opoma), azoTa, Cepsl,
TSDKEITBIX METAJUIOB (MM, INHKA, CBUHIIA, KaJIMUs, 0JIOBA, PTYTH).

MOXHO OTMETHUTbH JIBa OCHOBHBIX IyTH OOpa30BaHUs ITUOKCHMHOB M (ypaHOB MPU TEPMUYE-
ckoii nepepadotke THO:

*IIepBIUYHOE 06pasoBaHue B mporecce cxuranms THO npu Temmeparype 300600 C;

*BTOPHYHOE 00pa30BaHKe Ha CTAJNU OXJIAKIECHHs IBIMOBBIX Ta30B, comepskamux HCI, coenn-
HEHUsT MeTH (M KeJe3a) M YIIepOACOepIKaIlie YacTHIbl mpH Temmeparype 250— 450 C
(peakiusi reTepOreHHOTO OKCUXJIOPUPOBAHUS YaCTHUI] YITIEPOa).

Temneparypa Hayana pacraga TMOKCUHOB — 700'C, HyKHHit TeMIIepaTypHBIN Tpeen oopa3o-
BaHUS JUOKCUHOB — 250-350°C.

J1J1st TOTO, YTOOBI IPH CKUTAHWU Ha CTAJIUU Ta300YUCTKHA 00ECIICUUTh CHUKCHUE COJICPIKAHUS
JTUOKCUHOB U PypaHoB 10 TpeOyembix HopM (0,1 Hr/M3) JOJKHBI OBITH pEaTM30BaHbI TaK HAa3bIBA-
€Mble NEPBUYHBIE MEPOIPUATHS, B YACTHOCTU, «HPABUNO 08YX CEKYHO» — TEOMETpUs Iedu
JOJKHA 00€CTIEYNTh MPOJOJKUTENFHOCTh MPEObIBaHUS Fa30B HE MEHEE 2 CEK B 30HE YU C TeM-
neparypoii He MeHee 850 C (P KOHIICHTPALINH KHCIOPOa He MeHee 6%).

CrpemiieHne K JOCTHKEHHIO TPU COKUTAaHUU MaKCHUMAaTbHO BBICOKUX TEMIIEPATYP U CO3TAHHIO
KaKHX-JIMOO JOTOJTHUTEIILHBIX 30H JOXKHTAaHUS HE peliaeT MOTHOCTBIO MPOOJIeMy CHYKCHHUS KOH-
[EHTPALUN JUOKCUHOB B OTXOSIIMX ra3ax, TaKk KaK HE yYUTHIBAET CIOCOOHOCTH JHOKCHHOB B
HOBOMY CHHTE3Y IPH CHIDKEHUU TeMITePaTyphl.
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Bricokue Temrieparypbl NMPUBOIAT K YBEJIMYEHHIO BBIXOAA JIETYYMX KOMIIOHEHTOB M POCTY
BBIOPOCOB OMACHBIX METAJIJIOB.

Teopernuecku BO3MOXKHBI JBa crioco0a moaBiieHus 00pa30BaHusl TMOKCHHOB:

*cBsi3bIBaHUE oOpasyromerocs npu oxuraniuu ThO HCI ¢ momoripto cosbl, U3BECTH WM TH/I-
pOKCHIa Kajus;

*TICPEBOJl B HEAKTHBHYIO (DOPMY MOHOB MM U KeJe3a, HallpuMep, CBSI3bIBAHUE MEIU B KOM-
IIJIEKCHI C IIOMOIIbIO AMUHOB.

B 3aBucuMocTH OT Temmeparyphl mpoliecca, Bce METOAbl TepMuueckor nepepadotku ThO,
HAIIEIINE TTPOMBIIIEHHOS TPUMEHECHUE WU MPOIIEAIINE OMBITHYIO anpoOaIuio, MOKHO pasJie-
JIUTH HA JBE OOJIBIIUE TPYIIIIBL:

*TIPOLIECCHI ITPU TEMIIEpATypax HUXKE TEMIIEPATyphl IIaBICHUS IIIIAaKa;
e TIPOLIECCHI IPU TEMIIEPaTypax BbILIE TEMIIEPATYPhI IJIABICHUS LIJIaKa.

Tepmuueckue  MpoOIECChl,  OCYIIECTBISICMBbIC  IPH
TEeMIIeparypax MeHee 1300°C, NPUMEHSIOT Hauboee
gyacro. HauOonpiiee pacnpocTpaHeHHE — IOTYYHIIN
IPOLIECCHl  C/I0€6020  CHCU2AHUA W CHCUZAHUE 8
Kunsawem  cioe, TpeOyoIMe  NPHHYIUTEIHLHOTO
HepeMelINBaHusl W [epeMelieHusl Marepuana. B
HACTOSIIEE BpeMsi B CTaauM pa3pabOTKH HAXOIHUTCS

BECbMa HepCHeKTI/IBHBIf/'I mnmponece CXKXUTI'aHUA —

ra3su(uKanuyd OTXOIOB B IUIOTHOM CJIO€, PeaM3yeMBbIi
0€3 NPUHYIUTEIHHOIO MepEeMEIINBaHMs U IepeMeIeHHs

Marepualia.

Cnoesoe cxuranne THO oCylIeCTBISIOT Ha MTOJBHKHBIX pelieTkax (KOJIOCHHUKOBBIX U
BAJIKOBBIX) U BO Bpallaromuxcs 6apabaHHBIX MMevax.

3.1. Cnoesoe cocuzanue.

Corcuzanue Ha KOJIOCHUKOBBIX PeulemKax.

Bce konocnuxosvle peuwiemku yCTaHaBIMBAIOTCS B TOTIKE, KOTOPAsk MPEACTABISET cOO0I Kame-
py cropaHusi, KyJa MoJalTCs OTXOABI U AYThEBOM BO3AYX B Kaue€CTBE OKHCIUTENS] OpraHUYeCKHX
BEIIIECTB.

[leperankuBaroiye pemieTKd Kak ¢ MpsIMOM, Tak U ¢ OOpaTHOM mojmadel marepuana mpei-
CTaBIISIOT COOOW CHUCTEMY, COCTOSIIYIO M3 TOIBM)KHBIX W HEMOABIIKHBIX KOJIOCHHUKOB JUIs TIEpe-
MEILEHUs] U MepeMelInBaHus OTX0A0B. KolIOCHUKOBBIE pelIeTKH ¢ MpsMOW mojadyed (mocryma-
TENbHO-TIEPETAIKHBAIONINE PEIICTKH) MMEIOT Manblii yron HakmoHa (6-12,5) U mepeTanKkuBaroT
Marepuall B CTOPOHY BBITPY3KH IIJIaka (B HampaBIeHHUH MepeMelieHus marepuana). KomocHuko-
BbI€ PEIIETKH ¢ 00paTHOM mojayeit (00paTHO-MEepeTANKUBAIOIINE PEIIETKH) UMEIOT OONIBIION yro
HaKJI0Ha (06bI9HO 21-25) 1 MepeTaNKUBaIOT MaTepral (HIKHUM CJIOW OTXOJ0B) B CTOPOHY, MPO-
THUBOIIOJIOKHYIO BBITPY3KE IIUTAKa M TIEPEMEIICHHIO OTXOO0B. [IpH 3TOM YacTh TOpAIIEro cios OT-
XOJIOB BO3BpAIllaeTcs K Hayally peleTKd, YTO MHTEHCU(UIIUPYET Mpoliecc TOPEHHUSL.

Corcuzanue na 6anKoewvix peuiemKax.

CrnoeBoe cxuranne ThO Ha BaJKOBBIX peIETKaX MPUMEHSETCS B MPOMBIIIICHHOM MPaKTUKE
JOCTAaTOYHO MWHPOKO. Ilpu ucnonv3oeanuu mMonoK ¢ 6aiKO8bIMU peuiemKAMU, 3aNMCTBOBAH-
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HBIMU U3 MPAKTUKU CXKUTAHUS YIVIS, MarepHuall epeMelaeTcsl ¢ MOMOUIbI0 BpAIAIOIIUXCs BaJl-
k0B (OapabaHOB).

OmnbIT KCIUTYaTallid 3aBOJIOB, HA KOTOPBIX peain3oBaHo cioeBoe cxuranue ThO B Tonkax c
BaJIKOBBIMH PEIIETKAMHU, ITO3BOJIUI BBISIBUTH LEJBINA PsiJl HEIOCTATKOB:

*HEY/IOBJIETBOPUTEIbHAS PadOTa M OTPHUIATEIIEHOE HKOJIOTUYECKOE BIIMSIHUE BCIIEACTBUE ILJIO-

XOH cTaOuiIM3aIy Mpolecca CKUTaHus;

*4acTO HE JIOCTUTAETCs ONTUMAJIbHAS TEMIIEPaTypa;

*00JIBIIION BBIXOJI HEJI0KOTa;

*IJIOXO€ KaueCTBO IIIJIaKa;

*3HAUMTENbHAS [TOTEPSl YEPHBIX METAIJIOB;

*3KCIUTyaTAI[MOHHBIE OCIIOKHEHUS TIPH MOMAJaHUN B TIeYb OOPIIOPHOTO KaMHS ¥ OOJIBIIUX KO-

JUYECTB METAJLIA;
*CJIOKHOCTh Opranu3zanuu 3¢p(HeKTUBHON Ta3004UCTKU IPU HECTaOUIHLHOM TOPEHUU OTXO/I0B U
Ap.

Mexanndeckoe BHEIPEHUE €BPONEHCKOro 00OpydOBaHUS, MPEIHAZHAYEHHOTO I MPSMOTO
C)KMTaHUsl HETIOATOTOBJICHHBIX TOPOACKHX OTXOA0B B Poccuu HEIOMyCcTUMO, Tak Kak B TOpoaax
P® npakruuecku oTcyTCTBYET COOp OTXO/O0B.

Corcuzanue 6 bapadannvix nevax.

bapabanHble Bpalaromuecs neuu JUisl CKUTaHus UCXOAHBIX (HermoarorosieHHbx) ThO nmpu-
MEHSIOT peKo. Yaie BCero 3Ty Meuu UCHONb3YIOT AJI COKUTaHUs CIeMaIbHBIX, B TOM YHCIE U
OOJILHUYHBIX, OTXOOB, & TAKXKE KUAKUX M IMAacTOOOPA3HBIX MPOMBINIJICHHBIX OTXO0B, 00JIaaat0-
X a0pa3uBHBIM JICHCTBUEM.

bapabanHnblie neun ycTaHaBIMBAIOTCS ¢ HEOOJBIIMM HAKJIOHOM B HAINPABJICHUU JIBXKEHUS OT-
xon0B. CkopocTsb BpamieHus neuu ot 0,05 10 2 06./Mun. Co CTOPOHBI 3arpy3KH MOAAOTCS OTXOIBI,
BO31yX M TOIUKBO. Lllak 1 307a BRITPYKAIOTCSL ¢ TPOTHUBOIIOJIOKHOTO KOHIIA Tieun. B nepBoit ya-
CTH IIeYH OTXOJbI MIOACYIINBAIOTCS 10 Temmeparypsl 400'C a 3ateM MPOMCXOAUT rasu(HUKaIis U
CKUraHue, 06bI9HO TIpH Temmeparype 900—1000C.

B mpaktuke mycopocxkuranus OapabaHHBIE TI€YH paHee YacTO MCIIOJIb30Bajl B KaueCTBE
JIOYKUTATENIbHBIX 0apabaHOB MOCIE KOJIOCHUKOBBIX PEIIETOK.

[IpakTuka npumMeHeHHs: OapaOaHHBIX Medel B KaYeCTBE JOKHUraTelbHbIX OapabaHOB Ha My-
COPOCKHUTATENbHBIX 3aBOJAaX CUYUTAETCS YCTapeBIIEH W MOA00HAs TEXHOJIOTHS HE 3aKJIaIbIBACTCS
B IIPOEKTHI HOBBIX 3aBOJIOB.

3.2. Corcuzanue ¢ Kunawem cioe.

Corcueanue 6 Kunsaujem cioe OCYIIECTBISETCS 32 CUET CO3MaHMs AByX(a3HOW MCEeBIOTOMO-
TEHHOM CHCTEMBI «TBEPAOEC — ra3) 3a CUET MPEBPAIICHHS CJIOSl OTXOJIOB B «IICEBIOKUIKOCTE) MO
JIEMCTBUEM BOCXOJSIIETO MOTOKA Ta3a, JOCTATOYHOTO JUIsl MOAJAEP>KAHHS TBEPABIX YaCTHIl BO
B3BEIIICHHOM COCTOSTHUMU.

Cnoil HalOMUHAET KUIISIILYIO KUIKOCTh, U €0 MOBEACHUE MOAUYUHIETCS 3aKOHAM THIPOCTa-
TUKH.

Cuuraercs, 4TO CKUTAaHUE B KUIIAILIEM CIIO€ IO 3KOJIOr0-3KOHOMUYECKUM NapaMeTpaMm B psijie
CIIy4aeB NMPEBOCXOAUT TPAJAULIMOHHOE CIIOEBOE CKUTAHHE.

[Teun mst cxxuranus THO B kumsimeM cioe 00ecTeYnBarOT HAMTYUIIHA PEXUM TeIUIonepe-
Jladud ¥ TIEpeMeInBaHus 00padaThIBa€MOr0 MaTepuasa U Mo dTUM XapaKTEPUCTHKAM MPEBOCXOISAT
KOTJIOArperarsl ¢ MepeTaJKuBaIMMU pemieTkamu. Kpome Toro, anmmapaThl KUIAIIETO CIOS HE
UMEIOT JIBIDKYIIUXCSA 4YacTed WU MexaHu3MoB. OpgHako HEOOXOTMMOCTh OOECTICUCHHUS peKruMa
TICEBIOOKMKEHHST 00pabaThIBAEMOr0 MaTepualna HaKIabIBaeT OTPAHUYEHUE HA €r0 TPaHyIOMET-
pUYECKHil 1 MOP(OIOrMUECKHil COCTaB, a TaKKe Ha TEIUVIOTBOPHYIO CIIOCOOHOCTH. B psjie cllyuyaeB
MPOIIECC CXKUTAHUS B KUIIAIIEM CIIO€, 0COOCHHO B LIUPKYIHPYIOIIEM KHUIISIIEM CIIO€, OKa3bIBaeTCs
0osee TOpOruM, 4eM CII0EBOE CIKUTAHHE.
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[IpousBonuTenbHOCTh Tieueil s cxuranus ThO B kumsinem cioe cocTtaBiger oT 3 110 25
T/4ac. [Ipeo6ianaromas Temmeparypa cxuranus 850-920'C.

B cBs3u ¢ Tem , yto Temneparypa cxkuranus ThO B kursiiem ciioe Ha 50-100'C Hmxe 10
CPaBHEHHIO CO CJIOCBBIM CXXHTAaHHEM, 3aMETHO CHIIKAETCS BO3MOXKHOCTH OOpa30BaHUs OKCHIOB
a30Ta 3a CUeT OKMCIICHHUS a30Ta BO3[lyXa, B Pe3ylbTaTe 4ero cHikaroTcs Bbiopocsl NO ¢ oTxons-
[IMMH Ta3aMHU.

Ponv mennonocumena B CUCTEMaX KUIISIIETO CJIOSI OOBIYHO BBIMOIHSIET TOHKO3EPHHUCTBHIM
MECOK, MOBEPXHOCTh YACTHUI] KOTOPOTO CO3/1Aa€T OOJBIIYI0 MO CPABHEHHUIO C TPAJAUIIMOHHBIM KO-
JIOCHUKOBBIM C)KUTaHHEM MOBEPXHOCTh Harpena.

Iocie pa3orpeBaHus IecKa ¢ MOMOIIBIO 3aalbHOM TOPEIKH 40 Temmeparypsl 750-800°C
HAUMHAIOT MOAAYy OTXOJOB B KHUISIIMKA CJIOW, II€ OHM CMEUIMBAIOTCS C MECKOM U B IPOIEcce
JIBUKCHHSI HCTUPAIOTCSL.

B pesynbrare xopoiieil TerionpoBOIHOCTH MeCKa OTXObl HAYMHAIOT OBICTPO U PABHOMEPHO
ropetb. Beienstomnieecss npu 3ToM Temsio o0ecreunBaeT NoAiep KaHnue IeCcKa B TopsYeM COCTOsI-
HUU, YTO MO3BOJIAET pPabOTATh B aBTOT€HHOM peXHMe 0e3 M0BO/Ia TONOTHUTEILHOTO TOTLINBA IS
MOJICPKAHMS PEKIMA TOPCHHSL.

3.3. Corcuzanue npu memnepamypax évluie nemnepamypsl Naae1eHUsA W1aKa.

OcHogHbIMU HedoCmamKamu TPaJULMOHHBIX METOAO0B TepMmuueckoil nepepadbotku ThO
aenawmcesa O0bIION 00beM oTxomsanux razos (5000-6000 MualT OTXOJIOB) U 00Opa30BaHKE
3HAYUTEIBHBIX KOJIMYECTB IUIAKOB (0K010 25% 1o macce unu menee 10% mo oowvemy). Kpome
TOT0, IUTAKH UMEIOT MOBBIIIEHHOE CO/IeP)KaHUE TSKEIbIX METAJIOB U 1O 3TOM MPUYUHE HAXOJAT
JUIIL OTPaHUYCHHOE NMPUMEHEHHE, B OCHOBHOM, B KaUu€CTBE MEPECHITHOTO MaTepualia Ha CBajl-
Kax.

Jliig mosryueHus paciiaBa 1IUIaKa HEMOCPEICTBEHHO B IPOLECCe TEPMUUECKON IepepaboTKu
THO Heo6xonuMo 00ecTeYnTh TEMIEPATypy B allllapare BBIIIE TEMIEPATyphl TUIABICHUS [IUIAKOB
(oxomo 1300°C). 1o, Kak mpaBHIIO, TPeOyeT MO0 MCIIOIB30BAHMS KHCIOPO/A, MO0 MOXBOA 10-
MOJTHUTENIbHOM Hepruu. 3aMeHa YacTu JyThEBOTrO BO3yXa Ha KUCIOPOJ OJHOBPEMEHHO obecte-
YUBAET CHUKEHUE KOJTUYECTBA OTXOISIIMNX Ta30B.

Haubonee oyeBUAHBIM CcrOCOOOM MOBBILMICHUS TEMIIEPATYpPhl CTOPaHUs OTXOAOB SIBISETCS
YMEHBILIEHUE COJIEP)KaHUs B HCIOIb3yEMOM OKHUCIHUTENE (BO3AYXE) 10U MHEPTHOTO KOMIOHEHTA
(a3oTa), Ha HArpeB KOTOPOTO PACXOAYETCs 3HAUYUTENbHAS YacTh BBIACISIONIEHCS DHEPTHH.

BTopbiM 3HaYMTENBHBIM MPEUMYIIIECTBOM CXKUTAHUS B KHUCIIOPOE SIBISIETCS PEe3KOE COKpa-
nieHne o0beMa JIBIMOBBIX Ta30B M CJIE0OBATEIbHO, CHUKEHHE 3aTpaT Ha ra300uncTKy. Kpome sto-
r0, CHIDKEHHAsI KOHIICHTPAIIHsI a30Ta B JYThEBOM BO3/IYyX€ MO3BOJISIET YMEHBIIUTH KOJIMYECTBO 00-
pa3yoIIUXCcs MPU BHICOKMX TEMIIEpaTypax OKCHUIOB a30Ta, OYMCTKA OT KOTOPBIX MPEACTABISAET CO-
0oli cepbe3HyI0 polIemy.

B Hauane 90-x romos uis TepMuueckoi mepepaborkn TBO mpu Temmeparype 1350-1400C
IpeIoKEeHbl MeTauTypruueckue neun Bantokosa (puc.6.2). Cxxuranue ocymecTBiIsieTcsl B KU s-
nieM cioe 6apOooTUPYeMOro IIIAKOBOTO pacIuiaBa, KOTOPBI 0Opa3yeTcsi U3 3arpy)kaeMbIX B MeUb
30JI0NUTAKOBBIX 0TX0a0B TOII.

MexaHu4eckuil epeHoc ATOro Ipoliecca ISl IMHUPOKOMACIITAOHON TepMUYECKOW Iepepa-
60tku ThO He MOXKeT OBITh OCYIIIECTBIICH U3-3a:

*toro, yto KIIJ[ meun BaHrokoBa n3-3a BEICOKOW TeMITepaTyphl OTBOIUMBIX ra3oB (1400—
1600°C) o4eHb HH30K;

*TOr0, YTO B MepepaboTKy MOCTyNaeT MPEeHMYIEeCTBEHHO OpraHuyeckoe cbipbe, T.K. ThO Ha
70-80% cocTosAT U3 OpraHN4YecCKUX KOMIIOHEHTOB. [Ipr HarpeBaHUM MUHEpAlbHBIE Bellle-
CTBa MEPEXOAT B )KUIKYIO a3y, a OpraHndeckre B ra3000pasHylo,

*OTCYTCTBHS NTUPOKOMACIITAOHBIX HMCIBITAHWUH Tporecca npumeHuTensHO K TBO, 4ro He
MO3BOJIIET OTPAa0OTATh: y3JIbl 3arPy3KU M Pa3rpy3Ky; aBTOMATU3ALIMIO IIPOIECCA C YIETOM
KoNeOaHMii cOCTaBa ChIPbS, COCTaBa M 00BEMa OTXOMASAIIUX Ta30B W JIp.; aBTOT€HHOCTh
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nporecca MIPUMEHUTENBFHO K TEpPMOOOPa0OTKE OTXO/I0B KaK F€TEPOreHHON CMECH MHOTUX
KOMIIOHEHTOB, OTJIMYAOLINXCSI COCTABOM, KPYMHOCTBIO U TEIJIOTBOPHON CHOCOOHOCTBIO.
Crnenyet 3aMeTuTh, 4To Kojiebanus cocraBa ThO HecomocTaBUMBI ¢ KOJIeOaHUSIMU COCTa-
Ba IOPOIIKOOOpPAa3HBIX KOHIIEHTPATOB, HAIpaBJIIEMbIX Ul IJIaBKU B Ieud BaHIokoBa.
TmarenpHOE ycpenHeHue KojiebaHW cOocTaBa KOHIEHTPATOB MO3BOJSET JOOUTHCS KoJie-
6anuit B npenenax 0,5%, B To Bpemst kak ucxonHsie ThO ycpeaHEeHUIO MPAaKTUYECKH HE
MOJIIAK0TCS;
*BBICOKOM CTOMMOCTH TpoIiecca U 000pyI0BaHHUSL.

Takum oOpa3om, Hambosee 1ieiecoo0pa3HO HMCMONb30BATh CHKUTAaHHE MPU TeMIleparypax
BBIIIIE TEMIIEPATypHhl IUIABJICHUS [IUIaKa JUIs nepepadoTku He ucxonubix ThO, a mis o6e3Bpexu-
BaHUS [IUIAKOB WJIM UX OOOTAIICHHBIX (paKiiuii, 00pa30BaBIIMXCS B TEPMUUYECKUX Mpoleccax me-
pepabotku THO mpu Temrieparypax HUXKE TEMIEparypbl IUIABICHHS IUIaka. BbIXoj 1LIakoB B
aTuX npoueccax cocrabnuger 10-25% ot ucxoausix THO, uTo pe3ko CHIKAET MOTPEOHYIO POU3-
BOJMTEIBHOCTH IE€YEH M MO3BOJISET MEPUOJMUECKH BOBJICKATH IITAK B EPepadoTKY.

KoHTponbHbIe Bonpochkl No Teme "3arpsasHeHue nutocdgepbl”

1. Tlo xakoMy IOKa3aTeNt0 HOPMUPYETCsI COAECPKAHNE 3arPSA3HAIOLIMX BELIECTB B [10YBE?
2. B kakoM HampaBIeHWU HE MPOBOIUTCS HOPMHUPOBAHHE COACPIKAHUS 3arps3HSIOIINX
BEILIECTB B o4Be?

Uro HeoOxoaumo st yeranorineHus [1/IK moYBsI SKCiepUMEHTaIbHO?

Kakyto KOHLleHTpaluo npuHUMAloT npu ycraHosieHuu [I/IK mouBbl u3 Bcex moiy-
YEHHBIX 3KCIIEPUMEHTAJIbHBIM ITyTEM KOHIIEHTpALUii?

Kakue nokazarenyu UCIOIb3yIOTCS s OLIEHKH CAHUTAPHOI'O COCTOSTHUSI TOYBBI?

Uto Takoe caHUTapHOE YHUCIIO?

B uem u3mepsiercst 3po3us 1o4BbI?

B uem uzmepsiercs 1K mouBb1?

Jl1g 4yero NpoBOANUTCA PEKYNBTUBALIUS 3€MENb?

10 Kakue stansl pekyIbTUBaIlMH BBIIEISIOT?

Hw

©CoNo O

MOHUTOPUHI OKpyXatloLwen cpeabl

B ycnoBusix Bce Bo3pacTaromero BosaencTsus yenoBeka Ha OC ¥ yrpo3bl CEpbE3HBIX Hera-
TUBHBIX MOCJEICTBUN TaKOTO BO3JEMCTBUSI CTana HEOOXOAUMOCTh JIeTalbHON MH(OpMalMK KaK O
cocrossnuu OC, Tak u Ouocdepsl B 11eTI0M.

[lepexon 6uocdepsl B HOOchepy MperycMaTpuBaeT yIpaBiIeHUE Pa3BUTUEM 00IECTBA C O-
HOW CTOPOHBI U OUOChEPBI — C IPYTOM, YTO TOJKHO B OyAyIleM He TOJbKO UCKIIOYUTh BCSKHUE OT-
puLAaTEIbHBIE TOCIEACTBHS MPUPOAONOIB30BaHNUS, HO U UCTIPABUTh T€, YTO YK€ UMEIH MECTO.

Hcxoast u3 3T0oro, HEOOXOIUMBI:

*TEKYLIUI YUEeT U U3MEpPEHUE NPOUCXOAIIMX U3MeHeHni B OC ¢ TOUKU 3peHus yXyIIIeHus e
KauecTBa,

*OlIeHKa (PAKTUYECKOTO COCTOSIHUS IPUPOIHON CPEabI

*TIPOTHO3 3TUX U3MEHEHUH U CBS3aHHBIX C HUMHU DKOJIOTMYECKUX MOCIEICTBUI

IIpu 5TOM OuYE€HB Ba’k€H BOIPOC O TOM, KakKasi MMEHHO CpE€la SIBISETCS ONTUMAJIbHOM IS
MOJTHOTO OJIaroroTyqrsi OOIIECTBa.

O4eBHIHO, UTO «ONTUMAIBHOCTH)» OLIEHUBAETCS IO COBOKYITHOCTH KOHKPETHBIX IOKa3are-
neil. JIoJKHBI ObITh YCTaHOBIIEHBI MPEENIbHO JoMycTHUMbIe Harpy3ku Ha OC, mpeBbllIeHHe KOTO-
PBIX MOXET IPUBECTH K €€ yXYILICHUIO.

Kauecmeo cpedvi — Takasi COBOKYITHOCTb €€ MapaMeTpoB, KOTOpasl BCELEIO YIAOBIETBOPSET
KaK HKOJIOTHYECKOM HUIIIE YeIOBeKa, TaK M HAyYHO-TEXHHUUECKOMY Iporpeccy oOiecTsa.
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KauectBo cpenpl MOXKET ObITh BHIPAKEHO B a0COJIIOTHBIX €IUHUIAX WIH B YCIOBHBIX (Oaib-
HBII METOJ OLIEHKH).

B CIIA ¢ 1969 1. cymecTByeT Mogo0HBIN MOKa3aTellb — HHAEKC MPUPOIHON CPENIbl, YIUTHI-
BAIOLIUI COCTOSIHUE BOJIbl, BO3AYXa, IPUPOJHBIX PECYPCOB U T.II.

UTo06bl IPOBOIUTH TAKYIO OLIEHKY, He0OXoanMa 00bekTuBHas nHpopmalus o cocrostHuu OC.

IKonozuveckuit MonumopuH2. cucreMa HaOJIIONCHUN 32 U3MEHEHHUSIMUA COCTOSTHUS CPEJIbl,
BbI3BAaHHBIMHM aHTPOIIOT€HHBIMHU MPUYMHAMH, IMO3BOJISIIOIIAS [POTHO3UPOBATh Pa3BUTUE ITUX
W3MEHECHUH.

Cexperapuar OOH no OC onpeaenu 3K0JI0THYECKU MOHUTOPUHT KaK CUCTEMY ITOBTOPHBIX
HaoOmozneHuit anemeHToB OC B MPOCTPAHCTBE U BO BPEMEHM C OIPENEICHHBIMU LIEJISIMU B COOT-
BETCTBUU C 3apaHee MOATOTOBICHHBIMH MIPOTrPAMMaMHU.

OOBbekTaMy MOHMTOPUHTA MOTYT OBITh: IPUPOAHBIC, AHTPOIIOI€HHBIE WM MPUPOJTHOAHTPO-
MOTE€HHBIE CUCTEMBI.

Kak mpaBwuiio, 11e51b MOHUTOPHUHTA HE IPOCTO KOHCTaTanus (pakToB, HO U MIPOTHO3UPOBAHKE, &
TaK)Ke yIpaBJIsollee BO3ACCTBHE.

Cucrema Mmonutopusra OC noipkHa pelarh Kak JIOKajdbHbIE 3a4a4 HAOIIOIEHUS 32 COCTOS-
HUEM OTJENIbHBIX SKOJOTHYECKUX CHUCTEM WM UX (parMeHTOB, TaK M 3a7a4ydl IUIAHETAPHOTO IO-
psKa, TO €CTh MPEAYCMaTPUBATh cUCTeMy mobanbHoro Mouutopunra (CI'M).

bazoii cucrembl mo0aIbHOTO MOHUTOPHHTA SIBISIOTCS adPOKOCMHUYECKHE METOIBI — COBO-
KYIHOCTb METOZOB I10 TUCTAHI[MOHHON MHIMKAIIUU KOJIOTHYECKUX CHUCTEM.

JlokanpbHBIMU 33/layaMUd MOHHMTOPUHTA MOTYT OBbITh, HAlpUMEp, HAOIIOEHUE U CIEKEHUE 32
JUHAMHUKON BPEIHBIX OPraHU3MOB, yUET JIBUKEHUS MOMYIISIINI OXpaHsAEeMbIX BUI0B KUBOTHBIX.

Takoil J0KanpHBI MOHUTOPUHT TMO3BOJSET MPOTHO3UPOBATH BOSMOXKHBIN yIepO JECHBIM U
MIOJIEBBIM PAaCTEHUSIM OT BpeuTeNel 1 O0Ie3He, a Tak)Ke CPOKM HAHECEHUS 3TOTO yniepoa.

Takum 00pa3oM, 3KOIOTUYECKUNH MOHUTOPHUHT JIOJKEH MPEICTAaBIATH COOON HepapXUUYeCKU
OpPraHU30BaHHYIO CUCTEMY HAOIIONEHUH, CIIaralonlyocs U3 36eHbe8 PA3HO20 YPOBHA:

*T106abHOTO (0HOC(hepHOro) MOHUTOPHHTA, OCYIIESCTBISIEMOTO Ha OCHOBE MEXITYHAPOIHOTO
COTPYIHUYECTBA,

*HAIIOHAJIbHOIO MOHUTOPHUHIA, OCYIIECTBISIEMOI0 B MpeesiaXx roCyl1apcTBa, ClelHalbHO CO-
3JaHHBIMU OpTraHaMHu,

*pPErMOHAILHOTO MOHUTOPHHTA, OCYLIECTBIIIEMOIO B MpeAeIax KPYIHBIX pailOHOB, UHTEHCHUB-
HO OCBaMBAaE€MbIX HApPOJIHBIM X03HCTBOM (Hampumep, B mpezenax reoCucTeM, TEpPUTOPHU-
aJIbHO-TIPOM3BO/ICTBEHHBIX KOMILIEKCOB),

*JIOKaJIbHOTO OMOAKOJIOIMYECKOTO MOHUTOPUHIA, BKJIIOYAIOIIEr0 CJIEKEHUE 3a M3MEHEHUSIMU
KauecTBa Cpelbl B Ipe/iesax HACEICHHBIX IYHKTOB, IPOMBIIUIEHHBIX LEHTPOB, HA IPE-
MIPUSATHUSX.

KoMIekcHpli OAX0 K CO3JaHUI0 CUCTEMBI KOHTpouIsl nmapameTpoB OC nmpuBOAMT K co3za-

HUIO €IMHON cucTeMe 3Konoruueckoro Mmouutopusra (ECM)

CmpykmypHbiMu 36eHbAMU CUCTEMBI SBIISIOTCSA:

*U3MEpUTENbHAS CUCTEMA,

*uHpOpMAaIIOHHAs CUCTeMa, BKIIOYaroIas B ce0st 6a3pl M OaHKU JaHHBIX CaHUTApHOTUTHE-
HUYECKOH, TIPABOBOM, MEIUKO-OMOIOTHIECKOM M TEXHUKO-3KOHOMHYECKOW HaIpaBiIeHHO-
CTH,

*cHCTEMa MOJICTUPOBAHMS U ONITUMM3ALIUN POMBIIIUIEHHBIX OOBEKTOB,

*CHCTEMA IIPOTHO3UPOBAHUS U BOCCTAHOBIICHUS IOJIEN SKOJIOTUYECKUX U METEOPOIOrMUECKUX

(bakTopoB, *  CUCTEMa MPHUHITHS PEIICHUN.
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Crpyxtypa ECM

BaHKH H 0a3bI
JIRIILIX

ITooy4. 00 ek THRH 0it
HH (OPMALIHH 0 COCTOAHHH
OC e permone

O0BLeKTHI p eTHOHA

Co1Ho 1I0TH L Vop apnsouree
HCGTEN. ] el eHEe
Puc. 5.1. Crpykrypa ECM.

D¢pdextuBHOCTH ECM 00€cneunBaeTcsi JOCTOBEPHOCThIO HH(GOPMAIINH, TOUHOCTHIO U3MEpe-
HUI pa3nU4YHBIX (HaKTOPOB, MO3BOJSIOMIMX OLEHUTHh HE TONBKO cocTostHne OC, HO U TUHAMUKY
M3MEHEHUs 3TUX (aKTOPOB.

HN3MepuTebHBIA KOMILJIEKC

OCHOBBIBa€TCS Ha HCIOIB30BaHUU TOYSYHOTO U
MHTETPaIbHOTO METOJI0B U3MEPEHUH C TOMOIIIBIO
CTaI[MOHAPHBIX (CTAI[HOHAPHBIC OCTHI) U
MOOHJIBHBIX (ABTOMOOHITH — JTA00PaTOPHH,

A’POKOCMHUYECKHE CPEIICTBA) CHCTEM.

ADBPOKOCMHUYECKUE CPEACTBA MPHUBIICKAIOTCS IS
MOJIy4CHUA prrIHOMaCIHTa6HI)IX HUHTCTrpaJIbHBIX

rokazarener OC.

[Tonmy4yenue nndopmamnmm odecreuynBaeTCs

TpeMmsl rpynnamMu npubopoB, U3MEPSIOLIUMHU:

« MeTeoposiornueckue (pakTopsl (CKOPOCTh M HAIpaBleHUE BETPa, TEMIEpaTypa,
JIaBJIEHHE, BIAXHOCTh aTMOC(EPHOro BO31yXa)
*¢onoBble (Ha ypoBHe [1/IK) KOHIIEHTpAIIUK BPEIHBIX BELIECTB
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‘BBI6pOCBI BPCAHBIX BCUICCTB HCIMOCPCACTBCHHO HAa HCTOYHUKAX 3arpsA3HCHUS

HNudpopmanuonHas cucreMa

ECM npennonaraet paboTy ¢ 601bIIMMH MaCCUBaMHU pa3HOO0pa3HOM HH(OpMaLIMK, KOTOPbIE
BKJIFOYAIOT B ce04:

*3KOJIOTMUECKHE NTacCIopTa NPEANPUATUH,

*TUIPOMETEOPOIOTHUECKUE U3MEPEHNUS,

*M3MEPEHMSI KOHLIEHTPALUil BPEHBIX BEILECTB,

sxapTorpapuuecKue JaHHbIe

Ha ocHoBe ananmza 1 00paboTKu MH(OPMALIMN BBISBISIOTCS CTAaTUCTUYECKHUE 3aKOHOMEPHO-
CTH M CTPOATCS MPOrHo3bl. ba3a — nepcoHabHble KOMIIBIOTEPHI, OObEIMHEHHBIE B JIOKAJIbHbIE Ce-
TH, UMEIOIINE BbIXOJ] B pETHOHAJIbHBIE.

IONOTMYECKHM MOHM

Cucrema MOACIUPOBAHUA U ONITUMU3AIIHH

NMPOMBIIIVIEHHBIX 00bLEKTOB

ECM pazpabarbiBaeTcs C IIeNIbI0 aKTUBHO

BJIMSTH Ha nporecc 3auuThl OC oT 3arpsi3HEHUH.

Bo03MOXXHOCTB 11€JI€HaPaBIEHHOTO YIIPABICHUS

HCTOYHHUKAMU 3arpsA3HCHUA IIPECAOCTABIIAIOT

MCTOAbI MATCMATHUYCCKOI'O MOACIHMPOBAHUA
IIPOMBIIIJICHHBIX 00BEKTOB paﬁOHa

MOHHTOPHHTA.

B nanaOM cilydyac 104 MOACINPOBAHUEM
IMOHUMACTCA MOACIUPOBAHHUEC TCXHOJIOTNYCCKOIO

rpoiiecca, BKIovas Mozens Bosaericteust Ha OC.

HeoOxonumo nMeTh Moy IByX THUIIOB [0 HA3HAUYEHUIO!

*TI0APOOHBIE MOJIENIN, UMEIOIIUE MOAPOOHOE ONMUCAHHE TEXHOJOTUYECKUX MPOLIECCOB M I03-
BOJIAIOILIME OLIEHUTH BIIMsAHUE OTAeNbHbIX napameTpoB TII Ha OC (Ha ypoBHE npeanpus-
THS)

*3KBUBAJICHTHbIE MOJIENH, CBS3bIBaloIIMe obmue nokasarenu padorsl I10 co cTeneHbpio BO3-
neiicteust Ha OC (Ha ypoBHE aJIMUHUCTpAlMK paiioHa AJii MPOrHO3a SKOJOTHYecKoil 00-
cTaHOBKU B 30He [10, BeMUMHBI 3aTpaT Ha YMEHbIIEHHE KOJIMYECTBA BPEAHBIX BEIOPOCOB,
JICHEeKHBIX JJOXOJIOB M PACXO0B MPEANPHUATHS Ha HKOJIOTHYECKHe paboThl).

Ota cucreMa OCYLIECTBIISICT BBIOOP ONTHUMAJIBHBIX PEKUMOB pabOTHl MPOMBIIIIEHHBIX 00b-
€KTOB IO PAa3JIMYHBIM KPUTEPHUSIM: MUHUMHU3ALINS pPacxoja TOIUIMBA, MUHUMH3AIUsl BPEIHOTO BO3-
neiicreus Ha OC U T.IIL

CocTout U3 mporpaMm:

*ONTHMU3ALIMS BBIOOpA peXUMa pabOThl MPOMBIIIIEHHOTO 00bEKTa C UCIOIb30BAHUEM 3KOJIO-
THYECKOT0 KpUTEpHs,
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*[I0JIPOOHOE MOJICIIUPOBAHHE PEKUMOB PAOOTHI MPOMBIIIIIEHHOTO O0BEKTa, *  MOJICIHPOBa-
Hue nporiecca 3arpssHenus OC (np. OH/I-86, 90)

Cucrema NMPOTrHO3UPOBAHUA MW BOCCTAHOBJICHUA
noJjiei IKOJOI'MYE€CKHUX Hu METECOPOJIOIrHICCKUX

(paxrTopos

Urpaer onpenensmomniyto poib. IMeHHO ¢ €€ MoMOouIbIo

dbopmupyercsi oObekTMBHas kaptuHa cocrosgHus OC
pEeruoHa, OCYLIECTBIISIETCS IPOrHO3 ITOrO COCTOSHUS,
OTIPENENSIIOTCS  OCHOBHBIE HWCTOYHUKHM 3arps3HEHUs,

IIPpUYKUHBI, BJIMAIOIIHC Ha Ka4YCCTBO OC.

OcCHOBHBIE 33]1a4, PEIIaeMbI€ C TTOMOIIBIO ATOM CUCTEMBI:

*BOCCTAHOBJICHHE, MPOTHO3 U OIICHKA XapaKTEPUCTHK MPOCTPAHCTBEHHO-BPEMEHHBIX MOJEi
(hakTOpOB, OTPAXKAIOLIUX COCTOSTHUE MPUPOAHOMN Cpebl IO JaHHBIM U3MEPEHHUIA,

*pacyeT mokaszaresieii TOUHOCTH BOCCTAHOBIICHUS,

*OllIeHKa WMH(OPMATUBHOCTU U MPOBEACHHUE PACYETOB MO ONTHMU3AIMH CYIIECTBYIOIIUX H
BHOBb CO3/1aBa€MbIX U3MEPHUTENbHBIX CETEH,

*BBISIBIICHUE OCHOBHBIX MCTOUHUKOB 3arpsi3HEHUN M NMPpUYUH u3MeHeHus: coctosuue OC ¢ ko-
JIMYECTBEHHOM OIICHKOM JOJIEeH UX BKJIQJIOB B 3TO U3MEHEHHE,

eompeencHre 00JacTeld MPEBBIIICHUS] BOCCTAHABIMBACMBIMU M MTPOTHO3UPYEMBIMU TTOJISIMH
3aJJaHHBIX KPUTHYECKUX YPOBHEH,

*oTOOpakeHNE JaHHBIX U3MEPCHUN M KapPTUH BOCCTAHABIMBACMBIX M MTPOTHO3HPYEMBIX ITOJICH
Ha (OHE KapT U IUIAaHOB MECTHOCTH B TpeOyeMoM MaciiTade

J171s OLIeHKH COCTOSIHUSL aTMOC(epHOTo BO3IyXa U BOAHOM Cpebl MOTYT OBITh MCIOIb30BaHbI
JIBA Pa3IINIHBIX ITOIXO0/IA:

*FICKOMBIC TIOJISI OTIPECIIAIOTCS HE MOJaHHBIM M3MEPEHHH, a B pe3y/IbTaTe PelICHU ypaBHe-
HUH, OMUCHIBAIOIINX C TOH WM MHOW CTENEHBI0 MPHUOMMKEHUS paccesHhe MpuMeceil B
cpene (Bome, Bo3ayxe). Hemocrarok — maiiasi TOUHOCTb, 00JIACTh UCIIOJIB30BAHUS — CITyYaH,
KOTJ1a TIPSIMbIE U3MEPEHUSI HEBO3MOXKHBI (TIPEAMPOEKTHAS SKCIIEPTH3A)

*HaXOXKJICHHE TOJIEH KOHIICHTPAIMI 3arps3HSIONIMX BEIIeCTB, Oa3upyrolieecss Ha BOCCTAaHOB-
JIEHUHW UCKOMBIX TOJIEH MO TaHHBIM MPSMBIX U3MEPEHUN (HampuMep, u3MepeHnue JUCKPeT-
HBIX TOYEK HETPEPHIBHBIX TOJICH )

3agaum, pemaembl ECM (nu1s1 pernona)

*0IepaTuBHO KOHTponHpoBarh coctosiuue OC u popMupoBaTh 0ObEKTUBHYIO KapTHHY €€ CcO-
CTOSIHUA,

*TiporHo3upoBark coctosiare OC ¢ pa3IMYHBIM BPEMEHEM YIIPEKIEHUS,

*TIpOBOIUTH cOOp U XpaHeHHe nHpopmaiuu o cocrosinuu OC peruona,

*OIpPENENATh OCHOBHBIE MCTOUYHUKM 3arpsi3HEHUS, NIPUYMHBI, Biaustomue Ha kadectBo OC n
BbIpa0aThIBaTh YIPaBJISAIOLIEe BO3/ICHCTBUE, HAIIPABICHHOE HA YIyUIIEHHE YKOJIOTMUYECKOM
00CTaHOBKH.
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CHCTeMa MNP HHATHA pPellleHH H

CHOTCMA HOMOD CIIIH CHOTCMA MPOIIIOOHp. I

EHETHMH MILIHITH]I .
JKOMOTIH™L. O DOCCTAIIGDM. JKOMOT L.

i OTMTHMHIATHNY
METEeOp0JI0T HY. oo H METE0p 00T HY.
haxToOpoEB paxTopoE

Kl{(l) OpMAIlHOHHAA CHCTEeMa H faza JAaHHBIX

Puc. 5.2. Cxema ECM

MoHuTOopUuHr atmocdepbl
HecMoTps Ha cokpalienre Npou3BOACTBA U 3aKPBITHE OOJIBIIOTO KOJIMYECTBA Mpeanpustuii B PO,
3arpsisHeHue okpyxaromiei cpenbl (OC) BpeHBIMU BEIIECTBAMH B Psijie TOPOJIOB U

PErUOHOB OCTACTCA OYCHDb BLICOKHM.

B Hacrosiiiee BpeMsi KOHTPOJIb COCTOSIHUS
arMoc(depHOro Bo3ayxa ocyliecTBisercs B 262
ropomax P® ¢ momompro 713 cranmmii
TocynapcTBeHHON CeTH MOHHTOPHHTA
OKpyKarolel cpeasl u 659 cranuuit

Pocrunpomera. Kpome Toro, cBenenus o

COCTOSIHMM aTMOC(EPHOro BO3/1yXa MOIY4aroT
6osiee yeM ¢ 60 cTaHIUi pa3IMYHBIX BEIOMCTB.
OHM CBUAETENBCTBYIOT O TOM, 4TO B 205
TOpojax, B KOTOPBIX MpokuBaeT 65,4 mirH.
YeJI0BEK, CPEeJHIE KOHIEHTPALUHU 3a TOf OJJHOTO
WJIM HECKOJIBKUX 3arpsi3HAIOIINX BELECTB
npesbimatoT [1/IK. TIpoGnema 3arpsznenus
arMocdepsl B OCHOBHOM CBSI3aHa C JUOKCUIOM
Cepbl, OKCUAAMH a30Ta, OKCHJIOM YITIEpoJa,

OeH3anupeHoM, (OpMaIbAETHIOM.

bornee gem B 70 ropomax P® makcuManbHasi KOHIEHTPAIHS OTACTBHBIX 3arps3HSIOIINX
BemectB npesbimaer 10 [TJK. B nacrosmee Bpems npumepHo B 70-90% roponoB HaGI01aI0TCS
pa3oBble KOHIIEHTPALIMU B3BEIICHHBIX BEIECTB, OKCUIA yIiiepoaa, AMOKCHIa a30Ta, CEpOBOAOPO-
na, ¢peHona, caxu, hopmanpaeruaa, Gropuaa BOJOPOAAa U HEKOTOPBIX APYTHX BEIIECTB, MPEBbHI-
maromue TT/IK.
BriOpoc BpeqHbIX BeliecTB B aTMOChepy — MpoLecc TMHAMUYHBIH.
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[Tpu akTHBHOM BO3AECHCTBUU aHTPOIOT€HHBIX UCTOYHUKOB, K KOTOPBIM OTHOCSITCS BCE OOBEK-
Thl ¥ MPOU3BOJICTBEHHBIC MO/PA3/ICICHNUs, BXOAALINE B CUCTEMY YIPABJICHUS OTXOAAMHU IPOU3-
BOJICTBA U TOTPEOJICHHS, Ha OKPYKAIOIIYIO CPEAy MPOUCXOIAT MPOUECCH (HU3UKOXUMHUYIECKOTO
NPEBpAaILCHHsI, OCEJaHMsI U BBIMBIBAHHS 3arps3HSIOMUX BellecTB. Ha mporekaHue 3THX mporec-
COB OOJIBIIIOE BIMSHUE OKA3bIBACT MPAHCZPAHUYHBLI MACCOREPEHOC, B PE3YAbTaTe KOTOPOTO Me-
HSIOTCS HE TOJIBKO KIIMMaTHYeCKue (METEOPOIIOTHIECKIE) XapaKTEPUCTUKI
(Temmieparypa, BIaXXHOCTb, JaBJICHNE) aTMOC(HEPHOTr0 BO3/IyXa, HO M COCTaB U KOHLIEHTpANus 3a-
IPSA3HAIONINX BEHIECTB B BO3AYLIHOHM cpese. DTOT mpolece yCyryonsercss TeM, 4TO BO MHOTHX pe-
TMOHAX YBEJIMYMBACTCS YHMCIO HECAHKIMOHWPOBAHHBIX CBAJOK, YTO B 3HAYUTEIBHOW CTEICHU
BJIMSIET HAa OpraHU3alIo U rposeaeHue Mmonutopunra OC.

MoHuTopuHr rugpocdepsbl
HpI/IHI/IMaSI BO BHUMAHHUC JAHHBIC IOCYAApCTBCHHOI'O BOAHOI'O KagacTpa, CICAYCT OTMETUTDh, YTO
CYMMapHLIﬁ 3360p BOJIbI U3 IIPUPOAHBIX BOAHBIX 00BLEKTOB 3a IIOCJICAHUEC IOAbl HECKOJBKO CHHU-
3UJICA, U HaAMETUJIaCh CTa6I/IJII/I3aIII/I$I OCHOBHBIX ITOKa3zarejei BOJOITOJIb30BaHUA. HOTp€6JICHI/Ie
BOAbI AJIA XO3IHCTBEHHBIX HY>XXJ COCTaBJIACT IIPUMEPHO 73 I(M3 B I'ol, B TOM 4YHCJIC. U3 IIOBCPX-
HOCTHBIX UCTOYHHUKOB — OKOJIO 58 KMS; M3 MOA3EMHBIX — 0K0I0 13 KM3;

o 3
MOPCKOH BOJIbI — OKOJIO 5xm.

Haubomnee BogoeMKHUMH OTPACTISIMU XO3SHUCTBA SBIISIOTCS
SHEPreTHKa, MAITUHOCTPOCHHE, 1IEJITI0NI03H0-0OyMaKHas
TOTUIMBHASA, XUMHUYECKas U HeTeXUMUYECKasi, MHUIeBas
MIPOMBIIIEHHOCTh, YUePHAs U LIBETHASI METAILTYPIHUsl, a TaKxkKe

KUJIMITHO-KOMMYHAJIBHOC U CCIIBCKOC XO3SIUCTBO.

3

Bonbimoe konnvecTBo Bofbl (7,9 KM™) TepsieTcs BO BHEITHHUX
CeTSIX MPU TPAHCIIOPTUPOBKE OT BOJOMCTOUYHUKOB JI0
BozomnoTpedureneit. Kpome Toro, 3HaunTenbHbie 00bEMbI

336paHHOI>'I BOJBI TCPAKOTCA B IIPOUCCCE IMPOMBIIIJICHHOTO

MIPOM3BOACTBA BCIIEACTBHE HECOBEPIICHCTBA TEXHOIOTUHN 1
yTEeUYeK B CHCTEMaxX BojocHaOkeHus. Hanpumep, B
KOMMYHQJIBHOM XO3STHCTBE M3-32 U3HOIICHHOCTH
BOJIOTIPOBOJIHBIX CETEH M HECOBEPILIEHCTBA 3aIIOPHOM apMaTyphl
Tepsietrcs B cpenneM 6omnee 20% nogaBaemoit moTpeOUTENsIM

BOJEI.

MOHUTOPUHT BCEX UCTOYHUKOB BOJOMOTPEOICHUS M BOAOIOIB30BaHNUs TOKA3bIBAET, UTO
PEYHOIl CTOK SIBIISIETCS OCHOBOM BOAHBIX pecypcoB Poccuu, U B cpefHHe MO BOAHOCTH TOJbI OH
cocrasisieT 4262 kv, u3 KOTOPBIX 0K0JI0 90% mpuxonutcs Ha Oacceitnbl CeBepHoro Jlenosuroro
u Tuxoro oxeanoB. Omgnako Oonee 80% nHacenenuss Poccun m ee OCHOBHBIE MPOMBIUICHHBIA U
CEJIbCKOXO3SMCTBEHHBIN MOTEHIMANBl cOCpeloToueHbl B OacceifHax Kacmuiickoro u A30BCKOTO
MoOpeH, Ha JJOJ0 KOTOPBIX IPUXOAUTCS MeHee 8% roioBoro oobemMa peuHoro CToka CTpaHsbl.
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[lo nanHBIM MOHHMTOpHHTa B 1esioM 1o Poccuu, cymMapHbiii 3a00p cBekel BOJIBI U3 BOZO-
HCTOYHHUKOB B CPEIHHI MO BOAHOCTH TOJl COCTABIISET OKOJIO 3% 0OOIIMX BOIXHBIX PECYPCOB.

OpHako 1o psiiy peruoHOBBOI03a00p U3 peuHbIX OacceitHoB nocturaer 50% u Gomnee. Takoe
MIOJIOXKECHHE JIeTT OOBSCHSIETCS MPEXK/E BCETO TEM, YTO TTOBEPXHOCTHBIC BOBI HANOOJEe JOCTYITHBI
JUTSL IOTPEOUTENCH.

Bce BogHBIE 00BEKTHI, 0OCOOCHHO MOBEPXHOCTHEIC, MMOABEPIKECHBI 3arpsi3HEHUIO BEIECTBAMU
OHOJI0rMYecKOro U (hU3NKO-XUMUYEeCKoro npoucxoxaeHus. [lo aroit mpuuune oxono 40% ctod-
HBIX BOJI OTHOCATCSI K KaT€rOpPUU 3arpsi3HEHHBIX, U3 KOTOPBIX OCHOBHOM OOBEM MPUXOIUTCA Ha
JOJT10 TTpoMBILIUIEHHOCTH (33%) 1 KOMMyHanIbHOTO X03s1iicTBa (61%)).

XoTs B MOCJIEIHUE TOABl HAOMIOMACTCSl YCTOMYMBAs TEHACHIIUS K CHIDKEHHUIO cOpoca 3arpsi3-
HSIOIUX BEHIECTB B BOJIOEMbBI, TEM HE MEHEEe CYIIECTBEHHbIN BKJIaJ B 3arpsS3HEHHUE BOIHBIX 00b-
€KTOB BHOCHT CMBIB 3arpsI3HSIONINX BEIIESCTB C TUIOIIAU BOJOCOOPOB.

MOHMTOPUHI yp6aHU3NPOBaHHbLIX TEPPUTOPUIA

B Hacrosamee Bpems Ennnas cucrema
SKOMOHHUTOpUHTra B PD OTCYTCTBYET, U 3TO B
3HAYUTEJIbHOU CTENEHU 3aTPyIHSIET
JESATEIIBHOCTD Pa3JIMYHbIX OPraHOB yIPAaBICHMUS,
OTBETCTBEHHBIX 3a 00ecIIeueHNe 3KOJOTMUeCKON
6e3onacHocTH. COracHO JaHHBIM

locynapctBennoro pokiana «O coCTOSTHUU

OKpYXarollen npupoaHoit cpenbl Poccuiickoit
®eneparun B 1996 r.», npoaomkaeTcs mporece
JIerpaialiiy OYB BCJIEICTBUE 3arpsi3HEHUS UX
BPEIHBIMH BEIIECTBAMH, BHIOPACHIBAEMBIMH B
OKPYKaIOILYI0 CPEely POMBIIUIEHHBIMH
OpeANpUATHIMHU U aBTOTpaHcopToM. Kpome
TOT0, HECMOTPS Ha CIaJl IPOU3BOACTBA U
yYMEHbIIIEHuE 00beMa MPOMBIIITICHHBIX
BBIOPOCOB, COXpaHSETCsl TeHACHIIUS
AKKyMYJIMPOBAHUSI TOKCUUYHBIX BEIECTB B

moyBax.

OKOJIOT0 -TOKCHKOJIOTHYECKUI MOHHUTOPHHT ITOYB HAa COACPIKAHUC TAKEIIBIX MCTAJIJIOB,
OCTATOYHBIX KOJIMYECTB MECTULIUAOB, HUTPATOB U APYIrUX TOKCHUKAHTOB ITOKa3all, YTO 3HAYUTCIIb-
Hasa 49aCTb O6CJ'ICI[0B3.HHBIX CEIbCKOXO3SMCTBEHHBIX TCppHTOpI/Iﬁ 3arpsA3HEHa 3JICMCHTaAMU Iull
Ki1acCa OITaCHOCTH.

Z[aHHLIC, IMOJIYYCHHBIC B PE3YJIbLTATC MOHUTOPUHI'A B HCKOTOPLIX PETHOHAX, IMO3BOJIMIIU CO-
CTaBUTHb KapTOrpaMMBbl, YCTAHOBUTb UCTOYHUKU 3arpsA3HCHUS U BBIpa6OTaTB HeO6XO}II/IMI)Ie PEKO-
MCHAAIWH, HAITPABJIICHHBIC HA YITYYIICHUC CUTYyalluU. CornacHo 9KCICPTHBIM JAHHBIM UHCTUTYTA
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I'eoskonorun PAH kpaiiHe BBICOKOW M BBICOKOW CTENEHBbIO TEXHOT€HHOIO 3arpsA3HEHUs OTIIMYa-
IOTCS KPYIHBIE MHOTO(YHKIIMOHAIBLHBIE TOPOAa C MPUOPUTETOM XUMHUYECKOTO, HeTEeXUMUYe-
CKOro, MeTajtyprudeckoro npou3BoactB B Kemeposckoii, Mypmanckoii, HoBroposackon, Tsep-
ckoii, benroposckoii, Yensionnckoit, HoBocuOupckoit u psige apyrux oonacrei.

VYXyaieHnue 3K0JIOTHYeCKOr CUTyallud HaOJI0AaeTcs HE TOJIbKO BHYTPH I'PaHUIl TOPOJIOB, HO
U JTAJIEKO 3a MX TpefeliaMd. TeXHOTeHHBIE BBIOPOCHI OT MPOMBIIIICHHBIX MUCTOYHUKOB M TPaHC-
IIOPTA PACHpPOCTPAHSIIOTCAHA MPUIIETAIOIUE TEPPUTOPUH, SIBISSCH NPUUMHON 3arpsi3HEHUs CEllb-
CKOXO3CTBEHHOW MPOAYKINHU, YXYAIMICHUS COCTOSIHHSI JPEBOCTOSI M CHUIKCHHS €T0 (PUTOIUIHON
ponu. Ilpu 3TOM 30HBI BIMSHUSA TOPOJIOB MPOCTUPAKOTCA HA JECATKU KHIOMETPOB, a KPYIHBIX
IIPOMBILUIEHHBIX arjIoMepanuil — Ha COTHM KUJIOMETPOB, Hanpumep: MockoBckoil — Ha 200 kwm,
Tynbckoit — 120, Cpenneypanbckoit — 300, KemepoBckoit — 200 km u T.10.

Bo MHoOrux roponax u peruoHax OCHOBHBIM 3arpsi3HUTENIEM OKPYXAIOIIEeH Cpe/bl SBISETCA
aBTOTPAHCIIOPT. B pe3ynbrare CKUraHus OpraHUYECKOIo TOIUIMBA B JBUTATENIAX TPAHCIIOPTHBIX
CPEIICTB B OKPYXAIOIIYIO CPEIY BHIOPACHIBAECTCS OOJIBIIIOE KOTUYECTBO TSHKEIBIX METAILJIOB, CAXKHU
u ap. Tak, moctymieHre CBUHLA B OKPYKAOUIYIO Cpelly OT aBTOTPAHCIOPTA COCTABJISET IpUMEp-
HO 4 ThIC. T B ToAA. Hanbomnbiee 3arps3nenue cBUHIIOM HaOmonaercs B MockoBckol, Camapckoid,
Kamyxckoit, Hikeropoackoit u Bnagumupckoii o6iactax.

He Menbiyro omacHOCTb ISl OKPYKAIOIIEH Cpeibl MPEICTABIAIOT TOKCUYHBIE OTXOBI TIPO-
M3BOJICTBAa U MOTpeOIeHUs], KOTOPHIX B PD B XpaHUIUIIAX, B HAKOMUTENAX, HA CKIaJax, B MO-
TWIbHUKAX, Ha MOJMIOHAaX M JAPYruX oO0beKkTax HaOmroneHus Hakomuiaoch Oosee 1400 muH. T.
HerartuBHoe BIMSHUE OTXOA0B Ha COCTOSIHHE 3€MeJb OOYCIOBICHO TPYIHOCTSIMH, CBSI3aHHBIMH C
uX repepaboTkoi, yrunusanuend u xpaneaneM. OtcyrcrBue B Poccun pa3BUTON CHCTEMBI yIIpaB-
JIEHUs1 OTXOAAaMH OI'PAaHUYEHO BIHUCBIBAIOUIECICS B CUCTEMY 3KOJIOTMYECKOTO MOHUTOPUHTIA, SIBIISI-
€TCs OJHOM M3 MPUYUH 3aXJIAMJICHUS TEPPUTOPUM W BO3HUKHOBEHHS HECAHKIIMOHUPOBAHHBIX
CBaJIOK.

MOHUTOPUHT HKOJIOTHYECKOTO COCTOSHUS YpOaHW3HPOBAHHBIX TEPPUTOPHIA pPa3BUBACTCS
MeJieHHbIMU Temnamu. HaunGomnee mpoaBUHYTHIMU B 3TOM HAIIPAaBIIEHUU SIBISIIOTCS HEKOTOPBIE
KpYIHBIE TOPOJia U MPOMBIIIUICHHBIE 30HBI, B KOTOPHIX, [0 OLIEHKaM CIEIHAINCTOB, CIOXHIIACh
CJI0OXHAasl HKOJIOTUYECKasi CUTYyallUs.

JKonoru4yeckas aKcnepTmsa
B CUCTCMY OXPaHbI oxpyxcaromeﬁ CpCAbl U YIIPABJICHUA TPUPOAOIIOJIE30BAHUEM BXOAUT DAL
crenupuIecKuX HHCTPYMEHTOB U PbIYaroB.



CMOJIEHCKNA
( DUITAATT

Cneyuanvnocmyo: 12.05.01 «Onekmponuvie u OnmuKo-31eKmponHble
npubOpbL U CUCMEMbI CREYUATILHOZO HAZHAYEHUSL)

AN 45
Memoouueckoe obecneuenue oucyunaunvl b1.0.05 «Dxonoeusn» M3Mn_
CucTema yIrIpap.JIeHHA 3K0JI0THY ecKoii fe30macHoCTEIO

Hopmarueno- duHaHCOEQ- Hudopma- ATVMHHCT- Mok enepHo-

IIPAEOBEIE IKOHOMHYEL - LMOHHEIE PATHEHQ - TEXHMYECKHE

PEMArH KHE PEMATH PEMArH TEXHOJIOIH- PEMArH

YIIPABJIEHHA YECKHE

(saKoHOTA- PEMArH
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| Pegepancumi saxon PCPCP 3KONOTHYECKad SKCIEPTH3A

“Ob oxpaHe OKpYXRaIOIIEH NIPHPOTHOR CPEOEL
(Y1e. B gexabpe 1991, B 1993 r brinu BHECEHE
H3MEHEHHA ) — SKONOTHYECKHHA NacmopT
| ananus pucka 4C
(3KONMOTHYECKOTO PHCKA)

>

[ 3axon PP “Ob sxonoruyeckod sKcnepTHse
or 23.11.1995r.
—OBOC (ouenxa BozqeACTEUA

Ha OKPYXAOLIYIO CPERY)

Ilonoxenue o mopaAgke npoeegeHua [ O3

or 11.06.19%6 1.

L SKONOTHYECKad
cepTHOHKALHA

Puc. 6.1. Cucrema ynpasJjieHus1 IKOJTOTHYECKON 0€3011aCHOCTBIO

Kak BUAHO U3 CXEeMbI, OJHUM W3 OCHOBHBIX HAmpaBIEHUH AESATETLHOCTH MPHUPOIOOXPAHHBIX
YUPEXKJIEHUH, KOMUTETOB M O0IIECTBEHHBIX OpraHU3aI SIBIIIETCS HKOJIOTHUECKast SKCIIEpTHU3a
— 3 QeKTUBHBIN BU]I YITPABICHYECKON NEATEILHOCTH B JOPME MPEAYyNPEaUTENHHOTO KOHTPOJIS.

B cootBeTcTBUM ¢ 3aK0HOM «O0 HKOTIOTUUECKON IKCIIEPTU3E):

IKonozuueckan xkcnepmusza — 1O YCTAHOBIEHHE COOTBETCTBHSI HaMedaeMOM XO3sHCTBEH-
HOW M WHOW JEATEIIbHOCTH 3KOJIOTMYECKUM TPEOOBAHUSAM M ONPECICHHIE JOIMYCTHMON pean3a-
[IUU 00BEKTa IKOJIOTMUECKON SKCIEPTU3BI B LIETSAX MPEayNPEKISHUS BO3MOKHBIX HEOMaronpusT-
HBIX 3KOJIOTHUYCCKUX BOS}ICﬁCTBI/Iﬁ U CBA3AaHHBIX C HUMH COIIMAJIBHBIX, 9KOHOMHWYCCKUX MHUHBIX I10-
CIIEJICTBUH peann3aiui 00beKTa SKOJIOTHIECKOM IKCIIEPTU3HI.

DKOJIOTHYECKast SKCIIEPTU3a BKITIOYAET B CeOs:

1. Onenky BozaeiictBusst Ha OC (OBOC), xoTopas o0ecreuynBaeT y4eT SKOJIOTHUYECKUX
TpeOOBaHUI Ha CTa UM pa3pabOTKU.
2. TocynmapcTBEHHYIO DKOJIIOTHYECKYIO KCIIEPTH3Y, KOTOpasi YYUTHIBAET SKOJOTHUECKUE

TpeOOBaHUS HA CTAUU MPUHATHS YIIPABICHUECKUX PEIICHUI.
Taxxe B Poccuiickoit @enepaniyii MOXKET MPOBOJUTHCS OOILIECTBEHHAs! HKOJOTHYECKasl IKC-
[epTU3a.
B 0cHOBY 3K0NOrn4ecKkoi 3KCepTU3bl 3aKIaAbIBAIOTCS CIECIYIONINE IPUHIIUIIBL:
*TIpe3yMIIUS MOTEHIIUATBLHOM IKOJIOTMYECKOW OMAaCHOCTH 000N HameyaeMOW M WHOM Jes-
TEJILHOCTH;
*00s13aTeNbHOCTH NpoBeieHus ['93 0 NPUHATHS PEeLIeHUH 0 peaau3aii 00beKTa IKCIEePTH-
3bI (B Ka4€CTBE TapaHTUH MPETyCMaTPUBAETCSI BO3MOXKHOCTh OTKPBITUS (PMHAHCUPOBAHUS
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paboT Mo MPOEKTaM U MporpaMmaM TOJIBKO MPH HAIMYUH MOJIOKUTEIBHOTO 3aKJITFOUCHUS
9KCIIEPTHU3bL);

*KOMILUIEKCHOCTD OLICHKHU BO3JEHCTBHS Ha OKPYXKAIOLIYIO IPUPOJHYIO CPENY XO35MCTBEHHON U
WHOMU IEATSIBHOCTHU U €€ MOCJICICTBH;

*00513aTEILHOCTH yueTa TPEOOBaHU I IKOJIOTHYECKON 0€301MacHOCTH;

*JIOCTOBEPHOCTH U MOJHOTHI HHPOPMALIUHU, TIPEACTABIIEMON Ha YKOJIOTHIECKYIO IKCIIEPTHU3Y;

*HE3aBUCHUMOCTH IKCIIEPTOB MPH OCYIIECTBICHHH MMM CBOUX IOJTHOMOYMM (TO €CTh HEmpe-
MEHHBIM YCIIOBUEM SIBIISICTCSI OPTaHM3AIMOHHAs U (DMHAHCOBAs HE3aBUCUMOCTH OpraHU-
3YIOIIUX U OCYIIECTBISIONINX IKCIIEPTU3Y OPraHOB, KOTOpasi 00ECIIEYMBAETCS KaK 3a CUET
(uHaHCUpOBaHUS W3 OIOIPKETA, TAaK M 33 CYET CPEACTB, MOCTYMAMIINX OT 3aKa3dyuhKa 3a
BBITIOJIHEHHE SKCTIEPTHBIX padoT);

*HAYYHOW 0OOCHOBAHHOCTH, OOBEKTUBHOCTH M 3aKOHHOCTHU CICIIAHHBIX 3aKIIOYCHUHN (YIUTHI-
Bas, YTO DKCIIEPTH3a MPEACTABISIET COO0H HaydYHO-UCCIIEIOBATEIIbCKUN MPOIECC, OUCBHI-
Ha HEOOXOIMMOCTh €€ MPOBEICHUS Ha COBPEMEHHOM HAyYHO-TEXHUYECKOM YPOBHE C HC-
MOJIb30BaHUEM HOBEWUIIUX (OPM HCCIEIOBAaHUN U KBaTU(UIIUPOBAHHBIX YUEHBIX U CIIe-
[IUATMCTOB; IPHYEM PE3yIbTaThl paObOTHI JOIKHBI HE TOJIBKO
(bukcupoBaTh AOMYIEHHbIE HAPYIICHHS, HO U J]aBaTh HAyYHO OOOCHOBAHHYIO OILIEHKY I10-
CIICJICTBUH, a TaKKe - PEKOMEHJAIIMU OpraHaM, MPUHUMAIONIUM PEIICHUs, 10 yCTpaHe-
HUIO M UCTIPABJICHUIO HEIOCTATKOB );

*TJIACHOCTH, Y4acCTHUsl TPaXKJlaH M OOIEeCTBEHHBIX OopraHu3anuii (00benuHeHuil), yuera ooie-
CTBEHHOTO MHEHMSI;

*OTBETCTBEHHOCTH YYaCTHUKOB IKCIIEPTHU3BI U 3aNHTEPECOBAHHBIX JIHII 32 OPraHU3aIUIO,

MIPOBEICHUE U KaY€CTBO 3KOJIOTHYECKON 3KCIEPTU3BI.
O6wexramu "D sBASAIOTCSA BCEe MarepHalibl 1O
00BbEKTaM ¥ MEpPONPUATHS, HAMEUYCHHBIM K peain3aluu
Ha Tepputopun PO (mraHoBbie pabOThI — MTPOTHO3BI
Pa3BUTHS OTPACIIN XO3SIMCTBA, COCTOSHUS OKPYKatolen

MIPUPOTHOM CPEIbI U T.II.; MPEAIUIAHOBAs JOKYMEHTALIUS

— CXEMBI PacCeseHH s, CXeMa OXPaHbl MaJIbIX PEK U T.IL.),
a Takke Bce npeanpoektreie (TDO, 3aganne Ha
MPOCKTUPOBAHUE) U MMPOSKTHBIC MaTepHabl (paboune
MIPOEKTHI Ha CTPOUTEILCTBO, paboyast 1 CMETHas
JTOKYMEHTAIHS) 110 00BEKTaM M MEPOTIPUATHSIM,
HaMEUYEHHBIM K peaju3alnuu Ha Tepputopuu PO,
HKOJIOTHYECKHE 00OCHOBAHHUS BbIIaBa€MbIX JTUIEH3UH Ha

MIpUPOAOIIOJIE30BAHUC.

Takum o6pazom, ['93 momnexar kak rpakJIaHCKWE, TaK U BOGHHbBIE, 00OPOHHBIE U T.II.
OOBEKTHI.
Marepuanbsl M0 00bEKTaM roCyAapCTBEHHOM 3KOJIOTMUYECKOM 3KCHEepTH3bl (eepatbHOro YpOBHS
HAIpaBJIIOTCS B MUHUCTEPCTBO MPUPOIHBIX PECYPCOB, a MO 0OBEKTaM, OTHOCSIIUMCS K CYObeK-
TaM MECTHOTO U PETHOHAJILHOTO YIPABJICHHS — B TEPPUTOPHAIIbHBIE OpPTraHbl
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HOJ'IHOMO‘II/IH, ImpaBa u 00513aHHOCTH OpraHos, CliICHWAJIbHO YIIOJJHOMOYCHHBIX B 00J1acTH KO-

JIOTUYECKOMN SKCIEPTU3BL.

®enepanbHbI OpraH

Teppurtopuanshslii opran

Opransl caMoyTIpaBJI€HUs

ITomHOMOUYMS

Pa3zpaboTtka mopsiaka U pe-
maMeHTa mposenieHus [ 90

Koopaunamust  skomoro-  3kc-
MEPTHOMN JEATETbHOCTH B

P® u ocymecTBienue meronuye-
CKOTO PYKOBOJACTBA TEPPHUTOP.

opradoB ['99

KoH(pepeHIHiA, CEeMHUHAPOB Mo D3

Opranu3zanyst 1 npoBeaeHre 9D 00bEKTOB Opranuzams 093
(henepanbHOTO YPOBHS
HaxXoAsIl. B TEppH-
TOPHAIILHOM BEIOMCTBE
YcTaHoBieHHE paBuI YcraHoBneHHE CPOKOB
OIIpENeNICHNUS CPOKa U NPOBEICHUS U YCIOBUH
YCIIOBUH JEUCTBUS IIOJIOXKUT. 3a- | NEHCTBHS IOJIOKUT. 3aKIIFOYCHUS
KiodeHus 99 95
HayuHo-MeToanyeckoe 00 ecrniedeHue
Opranmn3anus nHGOPMAI OHHOTO 00eCTIeUeHHSI
Opranuzanus Opranuzanus

0OIIIECTBEHHBIX OCYKICHUH,
IIPOBEICHHUE OTIPOCOB CPEIH
HaCeJIEHUS

Benenune peectpa sKc-
neproB 00

[IpaBa

Opranmzanus,
npoBesieHre U ydactue B 90 (1 B
COBM. DD HECK. TOCY/IapCTB)

VYuactue B DD, BO3-
MOXHOCTh JOCTyna K OaHKy
JAHHBIX

Hanpasnenue nenerara B

KauecTBe HaOIromaTes B
9KCTIEPTHBIC ~ KOMHUCCHH,
00BEKT HAXOMUTCS Ha UX
TEPPUTOPHH, TMOJyUYECHHE BCE HH-
dopMmaru 00 ypoBHE BO3ICH-
ctBug Ha OC o0bekTa
C)C)

[S{e2)851

HpI/IBHe‘IeHI/Ie HWHOCTPAHH bIX CIICTIUAJIMCTOB U YYCHBIX

coTTacoBBIBast 310 ¢ (heme-
paJbHBIMU OpraHaMH
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Hampasnenne B 0OaHK uH-
dbopmanmu (hHUHAH-COBBIC IIOTO-
KH) Hampasnenue npennoxeHuit
mo ymyumennio Ob 00BEKTOB,
KOTOpblE  TUIAHUPYIOTCS ISt
CTPOUTENHCTBA

OO0s13aHHOCTH

ObecmieueHne COOTBETCTBH S MPUHATHIX PEIICHUN

(henepabHBIM 3aKOHAM
rOCYIapCTBCHHBIM

3aKOHaAM

HNudpopMupoBaHre npaBoo XpaHUTEIBHBIX OPTaHOB O BBISIBI €HHBIX MPABOHAPYIICHHUSIX

a TaKxe
WHQOPMHUPOBAHUE CPEICTB Mac-
COBOH MH(pOpMAITNN

*Opranbl caMOyTIpaBJIeHUs — YIIPaBa, NpeQeKTypa.
OdunmanbHO yCTaHOBICHHBIN MOPSIIOK OPTaHU3aIMH U TIPOBEIACHUS SKOJIOTUYECKOM dKCTep-
THU3bI BKJIIOYAET B c€0sl MIATh OCHOBHBIX CTaUil:

1. Ha3HAYCHUE YKCTICPTU3HI U €€ OPTaHU3AIIHIO;

2. cbop, 000011IeHNEe, aHATTU3 U OLIEHKY MOCTYNHBILIEH HH(POPMAIIIH;

3. (dhopMupOBaHUE TPEABAPUTEIIHBHOTO 3aKITFOUCHUS ¥ 03HAKOMIICHUE ¢ HUM OOIIECTBEH-
HOCTH;

4. MIPEJICTABICHHE OKOHYATEIILHOTO 3aKJTFOUSHHS SKCIIEPTHON KOMUCCHU M YTBEPIKICHUE
€ro B KauecTBe 3akitoueHus [ 93 pyKkoBonUTeIeM KOMIIETEHTHOTO OpraHa;

5. paspelieHue CropoB U MPU HEOOXOAMMOCTH MPOBEIEHNE MTOBTOPHON (OTIOTHUTENb-

HOI) SKCTIIEPTHU3bI.

Pabotsl mo mpoBeneHuio DD ocylIecTBIAIOTCS Ha IUIATHOM OCHOBE. 3aKa3yMK JIOJIKEH
CBOEBPEMEHHO MPOM3BECTU OIUIATY U MPEACTABUTH MOATBEPKIAIOLINE JTOKYMEHTHI B TeueHue 30
JTHEeW co JHS MOJYYEHHUs YBEIOMJICHHsI O HeOOXOIMMOCTHU OIUIAThl, B MPOTUBHOM CIIydae 3KcIep-
THU3a HE TPOBOAMTCS, a MaTepuajbl BO3BPAIIAIOTCS 3aKa3uMKy BMECTE C COINPOBOAUTEIbHBIM
IIMCHbMOM.

[Tocne mocrtynieHuss MaTepuanoB B AKCHEPTHOE MOApa3JeNeHUe, CIeNUualu3upyomeecs B
nposefeHUH ['30, TOKYMEHTBI PETUCTPUPYIOTCS U PYKOBOJACTBO MOAPA3IEIICHUS ONPENEIAET OT-
BETCTBEHHOTO MCIIOJHUTENS U3 YMCIA IITATHBIX COTPYIHUKOB, B 00S3aHHOCTU KOTOPOIO BXOJUT
opra"usanus u rnposegenue ['99.

OTBETCTBEHHBIN UCIIOTHUTED ONIPEAEIISIET:

*CJIOKHOCTEL 00BekTa ['D0;

*cpok mpoBeneHust ['93 (17151 mpocThiX 00beKTOB — 70 30 mHEH, 1151 00BEKTOB CPEaHEN CII0XK-
HocTH — 10 60 mHew, mius cnoxHbBIX — 120 gHEl; momyckaeTcs KOPPEKTHPOBKA CPOKOB
9KCIEPTU3BI, OTHAKO OHU HE JJOJDKHBI IPEBBIIATh 6 MECALEB);

*KOJINYECTBO MPHBIEKAEMbIX SKCIIEPTOB (HEYETHOE, HE MEHbIIE 3; B KAUECTBE HKCIIEPTOB BHI-
CTYNAIOT CIELUUAIUCThI, 00a/aloNue HayYHbIMU WM MPAaKTUYECKUMH MO3HAHUSIMH 10
paccMaTpuBaeMOMY BOIIPOCY, SKCIIEPTOM HE MOXKET OBITh MPEJICTaBUTENb 3aKa3uhKa WIH
pa3paboTurKa WIM TpaXkJIaHWH, UMEIOIIUN TPYAOBble WM JOTOBOPHbIE OTHOLIEHUS C 3a-
Ka34MKOM WJIM Pa3paboTUMKOM);
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*CTOMMOCTD IIpoBeieHus ['99.

B TeueHue BpemeHH, NMPEAYCMOTPEHHOTO JUIsl OIUIaThl PaboT, OTBETCTBEHHBIMHCIOIHUTEID
MOJrOTABJIMBAET TEXHUUECKOE 33aJJaHUE SKCIIEPTHOM KOoMHMccHUU Ha npoBeaeHue '3 u npemioxe-
HUS 10 KaHAMJATypaM PYKOBOAUTENS U OTBETCTBEHHOTO cekpeTaps (0OBIYHO ATO paHee Ha3Ha-
YEHHBIM OTBETCTBEHHBIN CEKPETAPh).

[Ipencenarens ['0D yuactByeT B hopmupoBaHuu ['93 U COTIacOBBIBAET €€ COCTaB, Y4acTBY-
€T B IIOJIFOTOBKE 3a/1aHUsI YIeHAM KOMUCCHUU, OPTaHU3yeT OArOTOBKY CBOAHOTO 3aKJIFOUEHUSI.

DKcIepT UMEET MPaBo 3asIBJIATH CHEIUAIBHO YIOJHOMOUYEHHOMY rOCyJapCTBEHHOMY OpraHy
0 HEOOXOIMMOCTH TMPEACTaBICHUS JTONOJHUTEIbHBIX MaTePUAIOB, a TakkKe (GOPMYIUPOBATH OCO-
60e mMHeHue. B 0053aHHOCTH HKCTIEPTa BXOAUT BCECTOPOHHEE OCYIECTBICHNE aHAN3a IPEACTaB-
JICHHBIX MaTepUasoB, cobmonenne odumx TpedoBanuii PO, cobnroneHne ycTaHOBIEHHBIX CPOKOB,
00BEKTUBHOCTH U 000CHOBAaHHOCTH BBIBOJIOB, COOMIOZICHNE KOH(UACHIIMAIILHOCTH CBEICHUH U CO-
XPaHHOCTH MaTepHUasoB, IPEACTABICHHBIX HA HKCIIEPTHU3Y.

['DD HaunHaeTcs ¢ MPOBENEHUS OPraHU3ALUOHHOIO 3aCE€lIaHUs, Ha KOTOPOM IPUCYTCTBYIOT
YJIEHbl KOMHCCHH, 3aKa3UUK, IPEICTABUTEIN 3aUHTEPECOBAHHBIX OPraHU3aLNN.
TeppuropuanabHble OpraHbl MOT'YT J€JIErMPOBaTh CBOETO MPEICTABUTENS B COCTaB SKCIIEPTHOM KO-

MUCCcUM (ARan Tnana ramnea)
IVUrXL \(ULD Lpapa 1udivvayg.

B mporniecce paboThl WieHBI SKCIIEPTHONH KOMHCCHU U3y4al0T Marepualbl,
npezcTaBieHHble Ha [0 1 Ha OCHOBaHUM MX aHAJIM3a FOTOBAT UHJUBU-
JyalbHbIE SKCIIEpPTHBIC 3aKitoueHus. [Ipu HeoOXOAMMOCTH OCYIIECTBIISA-
€TCsl BbI€3]] WIEHOB 3KCIIEPTHOM KOMUCCHM HA MECTO JJIsl TIOJIy4eHUs J10-
NOJHUTENbHOW WH(popManuu. Ha OCHOBaHMM WHIUBUAYAITBHBIX OJKC-
HEPTHBIX 3aKIIOYEHUN PYKOBOJUTEIM TPYMIl MOATOTABIUBAIOT IPOEKTHI
IPYIIOBBIX 3aKIIOYCHUN, KOTOpPBIE OOCYXKIAIOTCS Ha 3acelaHusiX JKC-
" NEPTHBIX TPYNI M TPEICTABISIOTCS OTBETCTBEHHOMY CEKPETApI0 HIIH
« PYKOBOJIUTEIO HKCIIEPTHON KoMuccuu. OOOOIICHHBI MPOESKT 3aKIII0de-
. HUsI 00CyX1aeTcst Ha
. 3aKJTFOYUTETIFHOM 3aceJaHud B TIPUCYTCTBHM 3aKa3dyHKa, Pa3paboTuMKa
- MaTepuaJioB, MPEACTAaBUTENS aAMMHUCTPALUM, IMpeICcTaBUTENeld o01e
% CTBEHHOCTH W TEPPUTOPHAIHHBIX OPTaHOB.
1 3aKtroueHre [ MONKUCHIBACTCS BCEMH WICHAMH SKCIIEPTHOH KOMIC
dmiouenne 19D He MOAMHCAHO KBATH(HIIMPOBAHHBIM GOIBIIMHCTBOM TO-
] us cpoka nposezieHus [0, naHHas sKcrepTu3a cuuTaercs 0e3pe3ynprar
HOM. Bee 3akimroueHns 1 0coOble MHEHHS TIPUHUMAIOTCS] KCBEICHUIO M CO3IAETCSl HOBAst IKCIIEPTt
Hasi KOMHUCCHSI U3 9KCIIEPTOB, HE yYacTBYIOIIUX B npeabayeit ['90.

Omutara paboOTHl SKCIEPTHOW KOMHCCHH TIPU TIPOIJIEHUE Cpoka mpoBeaeHus 1’03 mpowussor
-AWres3a-euer-epeaers- MHPPOCCHH— — — — 0 — — 20—Z20—02—— — ———

3akitoueHue, MOANMMCaHHOE KBATH(DUIIMPOBAHHBIM OOJBITMHCTBOM YJICHOB JKCIIEPTHOU KO-
MHCCHH, TPHOOpETaeT cTaryc 3akitoueHus ['D3 mocne ero yrBepxkaeHus pykoBoactsoM MIIP
Poccun npukazoM, B KOTOPOM yCTaHABIHUBAETCSI CPOK JEHCTBHUS 3aKITFOUCHHSL.
[Tocne 3aBepiienns 793 oTBETCTBEHHBIN NCIIOIHUTEINb HANpaBIseT 3aKiodenue 99 3aka3zuuky
B TCUCHHE 5 JHEH CO JIHS YTBEPIKACHUS, KOTIHIO 3aKIIFOYCHUS — CIIEIIHaIbHO YIIOJTHOMOUYECHHBIM Ha
TO TOCYAApCTBEHHBIM OpraHaM B OOJIaCTH OXpaHbI OKPYKAIOLIEH Cpeibl U UCIIOTHUTEIbHBIM Op-
raHaM BIIACTH, HAIIPABISICT MUChbMa O BBIITOJHEHUH TOPYUYCHHS B CIIEIMAIBHO YIIOJIHOMOYCHHBIE
denepanbHble opransl, nuckMa B CMU, noaroraBnusaeT HHGOpMAIUO B OaHKOBCKHE OpraHu3a-
uH, 0pOpMIISIET aKTHl IPUEMKH BBITIOJTHEHHBIX SKCIIEpPTaMH PadOT M TOKYMEHTHI JUISI X OTLIATHI.

IIpoBenenue noBTOpHON DD BO3MOKHO, €CIIN:

*HE0OXOJMMO J10paboTaTh MaTepUaIIbl 10 3aMEYAHUSAM U MTPEIUIOKEHUSIM;

*€CIIU MPOU30IILIIO U3MEHEHUE YCIOBUH MPUPOONOIb30BAHUS;

*peanu3anus 00beKTa MPOUCXOIIIIA C OTCTYIUICHHEM OT paHee MPUHSATHIX PEIICHHI;
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*UCTEK CpoK aerctus ['D0.

3axmtouenue 03, yTBep)KIEeHHOE YMOJHOMOUYEHHBIM OpraHaM TepseT IOPUIUYECKYIO CHILY
10 PELIECHUIO CYyAa.

[ToBTOpHAsT KOMHCCHS, TPOBOAUMAS 110 PELICHUIO CY/IeOHBIX OPraHOB, OCYILECTBISETCS KC-
HEPTHBIM TO/IPa3/IeIeHuEM, KOTOPOE BRIOUPAET CYII.

[Tocne 3aBepuieHus MOBTOPHON HKOJIOTHYECKOM 3KCIIEPTU3BI 3aKII0UEHIE HAMIPABIIAETCS B TOT
Opras, Mo peuIeHru0 KOTOPOTro OHa MPOBOIMIIACK.

Kak 0Obio ckazano Beimie, B Poccuiickoit denepanuu TakkKe MOXKET MPOBOTUTHCS 00IIe-
CTBEHHasl dKojlornyeckas skcrneprusa. Llens ee coBmagaer ¢ uensio 93, HO Hapsay ¢ 3a1auaMu
HENOCPEACTBEHHON 3KcnepTu3bl OO0 nMeeT 1enb NpUBJIeYb BHUMAHUE TOCYIapCTBEHHBIX Opra-
HOB K KOHKPETHOMY OOBEKTY U HIMPOKO PAaCHpPOCTPAHUTH HAYYHO OOOCHOBAHHYIO MH(POPMAIIHIO O
€ro NOTCHIMAJIBHON 3KOJIOTHYECKON OIACHOCTH.

O6bekTamu ODD ABIAIOTCA T€ K€ OOBEKTHI, UTO M Momexamue 1’93, KpoMeoOBEKTOB CO-
CTaBJISIFOIIMX TOCYIaPCTBEHHYIO TaliHY.

03D npoBoaUTCS MO MHUIIMATUBE IPaXKAaH, OOIIECTBEHHBIX OpraHu3aluii, OpraHoB ca-
MoyTtpasieHus 6o 10 ['93, b0 OAHOBPEMEHHO C €€ MPOBEIACHUEM, HO HE3aBHCHMO OT
Hee.

03D Mo)keT 0CyLIECTBIATHCS 00IECTBEHHBIMU OpraHaMH, OCHOBHBIM BHJIOM JE€STEIIbHOCTH
KOTOPBIX siBIsieTcs oxpaHa OC.

Opranu3zanus, nposogsmias 093, uMeeT mpaso:

*I0Jy4aTh OT 3aKa3uuKa JOKYMEHTALHUIO0 JUIsl D3J; 3HAKOMUTHCS C HOPMAaTHBHOTEXHUYECKOU

JIOKYMEHTALUEN;

*IIpUHUMATh ydactue B pabore ['33 6e3 mpasa ronoca.

O06s13aHHOCTH OOIIIECTBEHHBIX IKCIIEPTOB aHAJOTHYHBI 00S3aHHOCTSIM TOCYIapCTBEHHBIX JKC-
HEPTOB.

03D MOoXeT MPOBOAUTHCS, €CIIU 3aPETUCTPUPOBAHO TOCYNAPCTBEHHOE 3asBJICHHUE O MPOBEIE-
HUE SKCIIEPTU3BI.

Opransl camMOyIIpaBJIEHUs] JOJDKHBI B 7-JTHEBHBIN CPOK PAa3pEIIUTh WM HE Pa3peluTh JKC-
NEePTU3Y.

Ortka3 B mpoBeeHnn OO BO3ZMOXKEH, €CIIU:

*O20 yxe ObuIa IBaX/IbI TPOBEACHA B OTHOIIEHUH 3TOTO O0BEKTA;

*HE BblJIep>KaHbl TPEOOBaHMSI K 3asBICHHUIO;

*B yCTaBe, HE MPUBE/ICHBI B KAU€CTBE OCHOBHOM J1€ATEIbHOCTH PabOThI, CBA3aHHBIE C OXPaHOM
OC.

3axmouenue O3, cooTBeTCTBYIOIIEE BceM TpeboBaHusM D0, HampapiseTcs crenuanbHO
YIIOJIHOMOYEHHBIM OpraHaMm 23, OpraHaM caMOYIIPaBJI€HUs, OpraHaM, IPUHUMAIOLUM PELIECHUS O
pean3aly JaHHOTO IIPOEKTA.

3akmouenne 020 nmpuodpeTaeT IPUANIECKYIO CHITY TIOCIIE YTBEPXKICHUS €€ CIeIHaIbHO

YIIOJIHOMOYEHHBIM OpraHoM B obiactu O3. Pesynbrarel O3 MOryT ObITH ONMYOJIMKOBaHHBI B
CMI.
[Tpu oOcyX/1eHNHN KOJOTHUYECKON IKCIEPTU3bI HEJb3sl 3a0bIBaTh O TAKOM BAa)XXHOM €€ JTarle, Kak
OIIEHKa BO3JIEHCTBUS Ha OKpyxkawiryto cpeny (OBOC) — mporenypa ydeTa SKOJIOTHUECKUX Tpe-
6oBaHMii 3akoHOaTeIbcTBA PO NpH MOATOTOBKE M MPHHATUU PEIIEHHH O COIMaTbHOIKOHOMUYE-
CKOM pa3BUTHH OOIIIECTBA.

Metononorust OBOC — 3T0 0AMH U3 BaXXHENIINX UHCTPYMEHTOB CUCTEMBI IIOATOTOBKH, MIPH-
HATHUS U peain3aluy perieHnid B 001acTu IpUpoI0IoIb30BaHuU.

IIpouenypa OBOC ocymecTBasieTcsi, Kak MpaBWIO, B PaMKaX TEXHUKO-IKOHOMHYECKOTO
000CHOBaHMsI, B €€ OCHOBE — B3IVISIJ] HA HKOJOTWUECKHE MPOOJIEeMbI, KaKk Ha KOH(MIUKT B 0OOIIIe-
CTBEHHBIX OTHOLLIEHUSX.

CyiecTByrolas ceifyac cucteMa OLEeHKHU UMEET psiJi HeJOCTAaTKOB:
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*HOPMHPOBaHHUE Bceraa 0a3upyeTcsi Ha MPOIIOM OTBITE, HO OJHO3HAYHO HEJb3s cKa3arb, Oy-
JyT JIU MIPUTOJIHBI 3T JIaHHBIE B OyIy1lEeM;

*MHOTOTPaHHOCTB Bo3nericTBHs Ha 00beKT (IIJIK yunThIBatoT nelicTBUE Kak10r0 KOHKPETHOTO
BEIIECTBA, B TO BpeMs KaK BELIECTBA ICHCTBYIOT OTHOBPEMEHHO);

*OBOC nomkeH y4yuThIBaTh HKOJIOTHYECKHE KOH(IUKTHI, KOTOPbIE MOTYT BOSHUKHYTh HE3aBHU-
CUMO OT KauecTBa MPOEKTa M3-3a CTOJIKHOBEHMSI MHTEPECOB KaK Pa3IMUYHBIX MPHPOJIO-
MOJIb30BATENEH, TaK U HACEJICHUSI.

O4eBHUIHO, YTO IIPU PEHICHUU SKOJIOTUYECKUX MPoOIeM Hapsly C UCIOIb30BAHUEM OIbITa B BUJIE
MOPOTOBBIX BETUYHH HEOOXOAMMO YYHTHIBATH BO3MOXKHBIC JKOJOTHYECKHE MOCICICTBUS JIFOO0OM
nestenbHocTH. [ToaToMy Oosbiioe 3HaUeHHe uMeeT oaHa u3 miaBHbIX 4epT OBOC — 310 BO3MOXK-
HOCTbB BBISIBJISITh U YUUTBHIBATh MOCIIEACTBUS HAMEUAEMOU IS TEIIbHOCTH.

OBOC mpencraBiser co00i BBIABICHHE, aHAIN3 M OLICHKY IPEAINoiIaraéMbplX BO3ICHCTBHUI
HaMeuyaeMoM e TeNIbHOCTH, U3MeHeHn B OC B pe3yabTare 3TUX BO3/EHCTBUM.

OBOC B 3HauUTENHHON CTETICHU SIBIISETCS MPEICKA3aHUEM MOCIIEACTBHI, HO HE3aBUCUMO OT
TOTO, KaK MOJIYYEHBI 3TH MPEJCKA3aHUsl, OHU SABIAIOTCS HE (PaKTOpamu, a JUIIb MPEANOT0KCHH -
MU BEpOSTHOCTHOTO XapakTepa.

B pamkax OBOC wHHIHMATOP NEATEIBHOCTH (GUKCUPYET U MPEACTABISLET TO, YTO MPOJIEITAHO
UM B TIpoIiecce pa3paboTKU MPOEKTa.

Chopmymupyem e OBOC:

*BcecToponHee paccMOTpeHUe MPEANOIaraéMblX BBITOJl U MOTEPh IKOJIOT0-COIUATBHO - DKO-
HOMMYECKOTO Pa3BUTHSL.

*BripaboTka 3eKTUBHBIX MEp M0 CHIKEHUIO YPOBHS HEOIArOMPHUAITHOTO BO3/ICHCTBUSI.

*PaspenieHne B peruoHax 3KOJIOTHYECKUX KOH(MDIHKTOB.

Nudopmarus, Heooxoaumas uis nposenenuss OBOC, kak mpaBHiIo MpPeACTaBIsSETCS B BUIE
IBYX OJIOKOB:

*Buytpennuit 65ok. (CBs3aH ¢ NOJy4yeHUEM MCXOJHBIX JaHHBIX O XapaKTepe HameuaeMoi je-
ATeTPHOCTH U BHJax BosneicTBus Ha OC, crerneHrn 03a00YEHHOCTH TMPOQECCHOHATIOB,
OOIIECTBEHHOCTH, MECTHOTO HacelleHus).

*Buenauii 61ok. (CoaepUT UCXOIHBIE JaHHBIE O XapaKTepe MPUPOAHBIX YCIOBHHA U aHTPO-
MOTEHHOM Harpy3Ky B TOM MECTE, IJIe MPEANoNaraeTcs peaau3anus MpoayKTa).

Pesynbratom Bemmosuenust nporenypsl OBOC sBISIOTCS MPOEKTHBIE U JAPYTHE PEIICHHS,
nonexarue ['99.

Takum 006pazoM, HEOOXOAMMO YETKO TpencTaBiaTh cede, uto OBOC siBisieTcs: mpoueaypoit
MpeaBapsIOIIei, a, Cie0BaTeNbHO, M TECHO CBsI3aHHOM ¢ ['DD, KoTOpas mpeacTasiser coooi 3¢-
(EKTUBHBIN BUJT YITPABICHUYECKON JIEATEILHOCTU B (pOopMe MpeaynpeaAnTeIbHOTO KOHTPOJIS U TT03-
BOJISIET YUUTHIBAET HKOJOTHUYECKUE TPEOOBAHUS HA CTAJAUU MPUHATUS YIPABICHUECKUX PEUICHHH,
a ,3Ha4YMT, UTPACT BAXKHYIO POJIb B CHCTEME IKOJIOTHIYECKON O€30MacHOCTH.

JKonoruyeckum ayguT

Ilo ompenenennto MexayHapOoIHON OpraHW3alUu 10 CTAHAAPTU3ALUH, IKOI0ZUHECKUTl
ayoum — 3TO CUCTEMAaTUYeCKH MPOBOAUMBIN U JOKYMEHTHUPOBAHHBIA MPOLECC MPOBEPKH, 3aKIIIO-
YaoIUiics B OObEKTUBHOM IOJYYEHUH U OLIEHKE MH(POPMAIMK C LENbIO ONpEAeTICHUs COOTBET-
CTBUSI KOHKPETHBIX IKOJIOTMUECKUX MEPONPUITHH, YCIOBHM, CUCTEM YIpaBlieHUs WX UH(OopMa-
LIMM O HUX KPUTEPHSIM aylAuTa, a TAaKKe Mepelaud pe3yIbTaToB ATOrO IMpoLecca 3aKa3duKy. JTH
KPUTEPUU MOTYT OBITh OCHOBaHbI HA MECTHBIX, HAIIMOHAIBHBIX HJIM MEXKIYHAPOJHBIX IKOJIOTHYe-
CKHUX HOpPMax, FOCYJapCTBEHHBIX 3aKOHAX WJIM HOPMAaTHUBaX, pPa3pelICHUsX U JOMYIIEHUSX, YCIIO-
BUSAX pabOThl CUCTEM YIPABIEHUS, KOPIIOPATUBHBIX CTAHJAPTAaX WU METOAMYECKHUX YKa3aHMSIX
MEXIYHAPOIHBIX OpraHU3alui.
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B Poccun npaBoBast u HOpMaTHBHAs 06a3a HKOJIOTMYECKOrO ayAuTa TOJIBKO HAYMHAET
¢dopmupoBarbcsa. B HacTosiIiee BpeMs IKo10cudecKuil ayoum yroOMUHAETCA B TaKHX J10-
KyMEHTaX, Kak:

JlonoxeHue o JIMLIEH3UPOBAHUU OTAEIBHBIX BHUJIOB JIEATEIBHOCTH B 00JAaCTH OXpaHbl OKPY-

JKarollen cpenbl, yreepxaeHHoe noctanosieHueM Ne 168 IlpaBurenbcTa
Poccuiickoit @enepanuu ot 26.02.1996;

[Ipuka3 Ne 282 MIIP Poccun «O mnopsiike IpoBeaeHHs padoT MO JTUIEH3UPOBAHUIO OT/IEIIb-
HBIX BUJIOB JISATEILHOCTH B 00JaCTH OXpaHbl OKPYKAOLIEH Cpesbl» OT
18.06.1996 r.;

*BpeMeHHbIN NOPSA0K OpraHu3alUy U IPOBEACHUS JIULIEH3UPOBAHUS OTAEIbHBIX BUIOB €S-
TEJNBHOCTH B 00JIaCTH OXpaHbl OKpysKaromien cpeas! (mpunokenue Ne 3 k npukazy Ne 282
MIIP Poccunm ot 18.06.1996).

B cooTBeTcTBUM € ITUMHU TOKYMEHTAMH, JIJIsl IPOBEICHUS PA0OT IO 3KOJIOTHUECKOMY

ayIuTy HEOOXOIUMO IMOJIYYUTh JTUICH3UIO.

JloKkyMeHTBI, OOOCHOBBIBAIOIIME DJKOAYIUT KAaK BHUJ
JESITENIbHOCTH M PErIaMEHTUPYIOILINE ero MpOBEICHUE,
MOKa CYIIECTBYIOT B BUI€ MPOEKTOB. OOBIYHO SKOAYTUT
MPOBOMIAT HCXONIS W3 MOTPEOHOCTEH NPEANpPUATHS C
y4eTOM MEXIyHaponHbIX cranmaproB cepun 14000

(manmpumep, MCO 14010), wuncTpykuuii MupoBoro

6aHKa, CXCMbI 3KOJIO'MYCCKOI'O YIIPABJIICHHUA W aAydWUTa

EBpomneiickoro Coro3a, a TakKe NPaKTUKH [IPOBEICHUS

ayauTa B Ipyr'MX CTpaHax.

Ha npakTrke 5K0J0rMYecKuil ayAuT MPOBOIUT SKOJIOTUYECKHM aynuTop — (pusnueckoe Juuo,
oOnanaroiee opuIUaIbHBIM PABOM MTPOBEIACHUS SKOJIOTUYECKOTO ay/luTa, T.€. TOCYIapCTBEHHON
JULEH3UEN, IOJyYEHHON B YCTAaHOBJIIEHHOM Nopsike. B kauecTBe 2KoayauTOpa MOXKET BBICTYIIATh
TaK)Ke ayJUTOpCKasi OpraHu3alus — IOPUIUUECKOe JINLO0, 00aarollee rocy1apcTBEHHON JIUIEH-
3UeH Ha MPOBEAEHUE YKOJIOTUYECKOTO ayAuTa, [IOJy4YEHHON B YCTAHOBJIEHHOM IOPSJIKE.

B pamMkax 3K0JIOTMYECKOr0O ayiuTa PEeIIaroTCs CIEIYOIIUE 3a/1a4n:

ecozieiicTBHE MPEANPUITUIM (OPraHU3alMsIM) B CAMOCTOSITEIbHOM PETYIMPOBAHUU UX KOJIO-
TMYECKOM MOJINTUKH;

*OIpENETICHUE MPUOPUTETHOCTU MPENYNPEAUTEIBHBIX MEDP, HAIPABICHHBIX Ha BBINOJIHEHHE
HKOJIOTMYECKUX TPEeOOBaHUI HOPMATUBHBIX AKTOB;

*TIOATOTOBKA MPEAJIOKEHUH [0 OpraHU3aluy IPUPOJOOXPAHHON AEATEIbHOCTH Ha MPEANPUs-
TUH, CHIDKEHUIO (PMHAHCOBOTO PHCKA AJIS PEANIPUATHH.

OKOJIOTMYECKHUM AyITUT MPOBOJUTCS MPU PEIICHUH CIEAYIOINUX BOIIPOCOB:

*OpraHu3alys MPUPOTOOXPAHHON NEATEIHHOCTH Ha IPOMBIIIJICHHBIX M UHBIX MPEIIPUSITUSX;

*u3MeHeHne popM COOCTBEHHOCTH WJTU YIIPABIIECHUS;

*3aKJIFOYEHHE JOTOBOPOB Ha HKOJIOTUYECKOE CTPAXOBAHUE;

*(pMHAHCUPOBAHUE HKOJIOTHUECKUX MEPOIIPUATHI U IPOTpaMM;

*UHBECTHUIINH B IPUPOTOOXPAHHYIO, XO3SIICTBEHHYIO U MHYIO J€SITEbHOCTb;

*BbIJlaua JIMIEH3UN Ha OT/eJIbHbIE BU/IbI AESITEILHOCTH B 00JACTH OXPaHbl OKpYKarolleH cpe-
TTBL.
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OOBeKTaMU PKOIOTMYECKOTO ayiyuTa BbICTYIIAIOT HeﬁCTByIOHIHe U CTPOALIUECA IMPCAIIPUATUSA
U OpraHusainuu, pa60Ta KOTOPBIX OKa3bIBACT MJIM MOXKCT OKa3bIBATb BO3I[€I‘/JICTBI/IG Ha OKpYyXaro-

1Yo Cpeny.
O06001eHHas mporeaypa nporpaMmbl

OKOJIOrMYE€CKOro ayaura BKIIIOYACT B cebs 5 3Tamnos:

1. Dram noAroToBUTEIBHBIX PabOT
(MoTHBAIHMEN SABISCTCS 3aKIIOUCHUE

(UHAHCOBOTO JI0TOBOPA).

2. IlnaHupoBaHUE MPOrPaMMbI IKOAYINUTA
(mpenBapuTenbHBIA cOOp, 0000IIEHHE

HCXOOHBIX l[aHHbIX) .

3. Pabora Ha 00BEKTax IKOJIOTHYECKOTO

ayauTa.

4. 3SaxmounTenbHbli dTal. [loaroroska

OTYCTHBIX MAaTCPHAJIOB.

5. Hcnonws3oBanue MarepualioB

OKOJIOTHYECKOro ayauTa.

Ha nepBom »Tarne onpeenstoTcss OCHOBHBIC IIENU U 3a7a4i DA, OIOKETHI U CPOKU
MIPOBEJICHUSI TIPOTPaMMBbI PadoT, 3aKitodaeTcsi ((MHAHCOBBINA JOTOBOP, (DOpMHUpPYETCsS TpymIa KO-
JIOTUYECKOTO aynuTa (PyKOBOIUTENh SKOJOTUYECKOTO ayIUPOBAHUS JOJKEH OBITh KBATU(UIIUPO-
BaHHBIM CIEIUATUCTOM, UMEIOIIUM OMBIT PadO0T MO ayAHUpPOBAaHUIO; 00S3aTETBLHBIM YYaCTHHKOM
DA nomkeH ObITh MPECTaBUTENb 3aKa3unKa).

DKOayIuT OCYIIECTBIISIETCS 1O MUIaHy, KOTOPBIN SIBISETCS OQUIIMATBHBIM JTOKYMEHTOM, OIpe-
JENSIOMNUM 00beM U HalpaBJICHUS UCCIIeIOBAaHUM 1O OLIEHKE CTENEHH dKOJIIOTUYECKON O0e30macHo-
ctu o0bekTa. [IporpaMmy 3KOJOTHYECKOTO ayAuTa YTBEPXKIACT 3aKa3uuK IO COITIACOBAHUIO C PY-
KOBOJICTBOM I COOCTBEHHUKOM 00BeKTa. B Hee MOTYT OBITh BKIIFOUEHBI OIICHKA COCTOSIHHS TIPH-
POIOOXPaHHOM NIEATENTLHOCTH 3aKa3uuKa, aHaJUu3 BO3MOXKHBIX IKOJIOTHYECKHUX TMOCIEACTBUI BO3-
JIEHCTBHUS HAa OKPYXKAIOIIYIO CPEy, BEIpaOOTKAa PEKOMEHAANNNA B COOTBETCTBUH C IJIAHOM TPOBE-
JIEHUS SKOJIOTHYECKOTO ayJIuTa.

OcHOBHBIE POLEAYPHI, UCTIONB3YEMbIE B IIPOLIECCE HKOAYAUTA:

*IIPOBEpPKA MEPBUYHOM JOKYMEHTALMM, KYPHAJIOB PETUCTPAllMd UM MPOYUX MaTepHasoB, CO-
JIEpIKaIUX TTOKA3aTeNH MPUPOJOOXPAHHON AEATEINbHOCTH;

*cO0op uHpOpPMAIH B paMKax MPOrpaMMBbI YKOAy/IMTa, BKII0Yas coO0eceoBaHus U TECTHPOBA-
HUE COTPYIHUKOB;

*BU3YyaJIbHOE 00CIIeI0BaHNE OOBEKTA;

*IIPOBEpPKA COCTOSIHUS U HKCIUTyaTallui TEXHUUYECKUX CPEJICTB;

*WICCJICIOBAHNE XaPAKTEPUCTHK OKPYKAIOIIEH Cpelibl M (PaKTOPOB HETAaTHBHOTO BO3/ICHCTBUS,
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*BbIPA0OTKA PEKOMEHIAIIMN TTO COBEPIICHCTBOBAHUIO MPUPOJOOXPAHHOMN AESITEIIBHOCTH U pa-
LMOHAJILHOMY HCIIOJIb30BAHUIO MPUPOAHBIX PECYPCOB.

Kak npaBuiio, sxoayIuT OCyIIECTBIISIETCS 3a CUET CPEACTB 3aKkazuuka. B ciydasx, korna 3a-
Ka3uyuKOM SIBJISIFOTCSL (efiepalibHble WM TEPPUTOPUATIbHBIE OpraHbl HCIOIHUTEIBHOW BIACTU
cyobekToB PD mnu opransl rocyiapcTBEHHOTO KOHTPOJIS M HaA30pa, OIUlaTa pacxoioB Ha IpoBe-
JIEHUE SKOayIUTa MPOU3BOAUTCS 3a CUET HKOJIOTMUECKHUX (DOHIOB.

DKonozcuuecKkuil ayoum moxcem npoeoOUmbCA.

*TI0 UHUIMATHBE MPEANPUATHS C LEIbI0 IPOBEPKU COOIIONCHUS UM JKOJIIOTUYECKUX TpeboBa-
HUN U BBIPAOOTKH KOPPEKTUPYIOIIMX MEp, MO3BOJSIONUX U30EKATh KECTKUX CAaHKIUN CO
CTOPOHBI OPraHOB rOCYAapPCTBEHHOTO SKOJIOTUYECKOTO KOHTPOJIS;

*1I0 UHUIMATHBE CTOPOHHEH MO OTHOIICHHUIO K 00ciieyeMoMy OOBEKTY OpraHH3aluu IO CO-
[JIaCOBAHUIO C PYKOBOJICTBOM MJIM COOCTBEHHUKOM IMPEANIPUATHSL.

Pe3ynbraroM 3KOJIOrHYECKOro ayAuTa SBISETCS 3aKIIOUEHUE, TIC OTpakaeTcs OOBEKTHUBHAS
OIICHKA DKOJIOTMYECKOW OMACHOCTU MPEANPUATHS, a TAaK)Ke PEKOMEHJALUU M0 YCTPAaHEHUIO OTMe-
YEHHBIX HEJOCTATKOB U COBEPUICHCTBOBAHUIO MPUPOJOOXPAHHON JIEATETLHOCTU. 3aKIIOUYEHUE SIB-
asieTcst OpUIUATBHBIM TOKYMEHTOM, B COOTBETCTBUU C KOTOPBIM 3aKa3YMK IKOJIOTUYECKOTO ayiH-
Ta 00€CTIEUNBACT BBHIOJHEHIUE HEOOXOIUMBIX MEPOTIPHUSITHH.

Pe3ynbrarel s5K0IOrHYECKOro ayauTa J0JkHBI yuuTeiBathess MIIP Poccun u ero tepputopu-
aJbHBIMU OpPTraHaMH IIPH PACCMOTPEHUHU BOMPOCOB, OTHECEHHBIX K WX KOMIETCHIIUU. TpeGoBaHus
K (hopme u copepkaHHUIO OTYETA O MPOBEIECHUU IKOJIOTUUECKOTO ayJIUTa YCTAaHABIMBAET 3aKa3uHK.

Juis popMHupOBaHKSI OCHOBHBIX MCXOTHBIX JAHHBIX MOTYT OBITh MCIIOJIH30BAHBI CIICIYIOIIHE
JIOKYMEHTBHI:

*3KOJIOTMUECKHM MacopT MPEATNPUSATHUS;

*TIaCTIOPT BOJIHOTO XO3SICTBA;

*IKOJIOTUYECKAsI CTATUCTUKA OTYETHOCTH;

*IUIATEXKHU 32 M0JIb30BaHUE NPUPOAHBIMU PECYPCAMU U PA3MELLIEHUE OTXO0B.

Jkonorunyeckasa ceptudukaums
OnHMM U3 HamNpaBlICHUM pelleHus: BONPOCOB OOECIIEUEHMs] KauecTBa OKPY)KArOIIeH Cpelsbl,
OXpaHbl 370pOBbs, oOecreueHus! 6e30MacCHOCTH MOTPEOUTEINS Pa3IUYHBIX TOBAPOB U YCIIYT SIBIIS-
ercs ceprudukanusa. TepMUH «CepTH(PUKALM UCTONIB3YIOT JOCTATOYHO HIMPOKO, IPUMEHSSI €T0
K OILIEHKE Ka4eCTBa KOHKPETHBIX TOBAPOB, YCIYT, IPOLIECCOB (B TOM YUCIIE U
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TEXHOJIOTUYECKUX), CUCTEM (HarpUMep, CUCTEM KavyecTBa), IIPOU3BO/ICTBA.

V ‘ Ceprudukanus COOTBETCTBUS — 3TO JIEHCTBUE TPETHEM

CTOPOHBI, JOKA3BIBAIOIICEC, YTO obecrieunBaeTcs

HeoOxoauMasi YBEpEHHOCTb B TOM, YTO JOKHBIM
o0pa3oM UJIeHTUDUITUPOBAHHAS TPOTYKIIUS

COOTBETCTBYET KOHKPETHOMY CTaHIAPTY WUJIHU IPYTOMY

HOPMAaTUBHOMY JOKyMeHTY. IIpu aTom nox
COOTBETCTBHEM ITOHMMAETCsl COONIIOICHUE BCEX
YCTaHOBJICHHBIX TPEOOBAaHUM K MIPOAYKIIMH, IPOLIECCY
niy ycayre. [lox Tperbelt cTOpOHON NOHUMAETCS JTULO
WJIM OpraH, IPU3HAaBa€MbI HE3aBUCUMBIM OT

Y49aCTBYHOIIINX B PaCCMAaTpUBACMOM BOIIPOCE CTOPOH.

VYyacTByIolMe CTOPOHBI IIPEACTABIIAIOT, KaK IPAaBUIIO, HHTEPECHl OCTaBIIMKa (TIepBasi CTOPOHA) U
nokymnarenei (sropas cropona). Ciexyer 0co00 MOJUYEPKHYTh, YTO CEPTHPHUKANNS — ITO BCETIa

JICUCTBUE TPETHhEH CTOPOHBI.

DKoJIOrHYeCcKasi CepTH(HUKALNS SBISETCS YIIPaBICHYECKOW MEpOil 0 00eCIIeYeHHIO KayecTBa
TOBapOB, PabOT, YCIYT HKOJIOTHYECKOTO XapakTepa. DKOCepTU(PHKALUS IPOBOAUTCA C LEIBIO CO-
30aHHd 3KOHOMMUKO-IIPABOBOTO MCXAaHMU3Ma IIO pC€aiM3allMi IIpaBa I'paXXJaH Ha 6JIaFOHpI/I$ITHy10

OKPY)KAIOIIYIO CPELy.
DkocepTudUKaIHs CITIOCOOCTBYET:
*BHEIPCHHUIO SKOJIOTMYECKH 0€30MaCHBIX TEXHOJOTHYECKHUX MPOIIECCOB U 000PYIOBaHMS;

*IIPONU3BOJACTBY 3KOJIOTMYECKHU Oe30IacHOM MNPOAYKIHUH HAa BCCX CTAAUAX €€ KUZHCHHOTO ITUK-

Jia, MOBBIIICHUIO €€ Ka4CCTBA U KOHKypeHTOCHOCO6HOCTI/I;

*CO3JIaHHIO yCHOBI/Iﬁ AJI1 OpraHu3an Nporu3BOACTB, OTBCUHAIOIINX YCTAaHOBJICHHBIM 35KOJIOTHU-

YEeCKUM TPeOOBaHUSIM;
*COBEPILIECHCTBOBAHUIO YIIPABICHUS XO35MCTBEHHON U MHOU J€ATEIbHOCTHIO;

*IIPECAOTBPAICHNIO BBO3a B CTPAaHYy 3KOJOTMYCCKHU OIIACHBIX HpOHYKHHﬁ, TCXHOHOFHﬁ, OTXO-

JIOB, yCITyT;

*UHTCTpAINNN DKOHOMHWKHU CTPAaHbl B MU OBOfI BIHOK U BBIIIOJIHCHUC MCXK APOJAHBIX 065[33—
TyH

TCIBCTB.

Jlia co3naHusi MpaBoBOM 0a3bl OpraHU3alMU U MPOBEACHUS PAdOT MO IKOCEPTHPHUKALUU

MIIP Poccun popmupyeT cucteMy 3KOJOTHUECKON CepTU(PUKALINU, COEPHKAILYIO:

*KOMITIJIEKC HOPMATUBHBIX JOKYMEHTOB, YCTaHABIWBAIOIIUX ITPUHIIUIIBI, HOPMATUBBI U IIpaBU-

J1a SKocepTU(UKAIIH;

*CUCTEMY OpTaHOB, O6CCH€‘{I/IBaIOH_II/IX OpraHnu3alluOHHO-MECTOAUYICCKOC PYKOBOACTBO HOCA-
TCJIBHOCTBIO 11O IMTPOBEACHHUIO 3KOC6pTI/I(1)I/IKaHI/II/I, ATTCCTAlUIO SKCIICPTOB-aAyIUTOPOB U aK-
KpCAUTaAlUuK OpraHoOB I10 3KOCCpTI/I(1)I/IKaI_[I/II/I, IpOBCIACHUC 3KOCCpTI/I(1)I/IKaI_II/II/I, HNHCIICKII -

OHHOT'O KOHTPOJISI ¥ HHGOPMAIIMOHHOE 00CITy>KUBaHUE;

*peecTp CHUCTEMBI JJIsl ydeTa OpraHoB MO 3KocepTU(PUKAINU, CepTUPUIUPOBAHHBIX 0OBEKTOB,

BBIIAHHBIX 9KOCEPTU(HHUKATOB.
Ora cucTemMa CTPOUTCS Ha CIAEAYIOUIUX MPUHIMIIAX:
*HAJIMYUs1 COOCTBEHHOW OPraHU3aIMOHHON CTPYKTYpPHI;
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*HE3aBUCUMOCTH OPT'aHOB I10 KOCEPTH(PUKALMHU OT YUACTBYIOIINUX CTOPOH;

*YCTaHOBJICHWE COOCTBEHHBIX MPABWII U MPOLEAYP YIPaBICHUS sl IPOBEACHUS dKocepTUdu-
KaIum,

*B3aUMOJICHICTBHS HA OCHOBE COIVIAIICHUH ¢ MHBIMU CHCTEMaMH cepTU(UKAINK (CUCTeMa cep-
tudukamm [OCT P, cucrema rurueHuYecKoi cepTuduKanum).

DKoyioruyeckas cepTuUKaIUsI MOKET IPOBOUTHCS KaK B

00s13aTeIbBHOM TIOPSJIKE, TaK M Ha TOOPOBOJIBHOW OCHOBE.

Oobazamenvhan 3xocepmugpukayus TPOBOTUTCS B CIyYasX,
MPEyCMOTPEHHBIX 3aKOHOJATeIhCTBOM P®D, pecryOnuk B
cocrase P®. Jooposonsnaa cepmugpukayun ocymecTBisercs B

paMKax CucreMbl B TEeX ClIydasx, I10 KOTOPbIM B

3aKOHOAATeNnpHbIX akTax P® He npeaycMOTpeHo npoBeaeHue
00s13arebHON dKocepTUdUKanuy. OHa BBITIOTHICTCS 110
VWHULMATUBE 3asBUTEINSI HA OCHOBE JOrOBOPa MEXAY OpraHOM II0

CepTI/I(bI/IKaLII/II/I U 3as1BUTCIICM.

MexaHu3M JOCTHXKEHUS LSIIN 3KOC€pTI/I(1)I/IKaI_[I/II/I BKJIIOYAET B ceOs.

*yCTaHOBJIEHUE TPEOOBaHUN IO 0OECIIEUEHUIO IKOJIOTHUECKON O€30aCHOCTH;

*KOHTPOJIb COOJIO/ICHHS YCTAaHOBJICHHBIX TPEOOBAHMIA;

*MepHBI MIPABOBOTO M AKOHOMHUYECKOTO BO3JEHCTBHSA IS 0OECIieueHus BBITOJHEHHUS TpeOoBa-

HUH 110 00€CIIeUEHHIO IKOJIOIMUECKON 0€30MaCHOCTH.

Pabotsl mo ceprudukanmu B pamkax CHCTEMBI OCYLIECTBISIOT OpraHbl MO AKOCEpTU(HUKA-
LMY, HCHBITATEIbHO-aHAIUTHUECKHE J1Ta0opaTopuu (ILIEHTPHI), SKOAYTUTOPHI, KOTOPBIE JIOJIKHBI
OBITh aKKPEIUTOBAHBI WM aTTECTOBAaHBl B YCTAHOBIEHHOM Mopsake. OpraHsl Mo 3kocepTHduKa-
MU aKKpeauTyroTcst B CUcTeMe Ha MpaBo MpOBeNeHUs padoT, HCHBITaTeIbHOAHAIUTUYECKHUE J1a-
060paTopuH - Ha TEXHUYECKYIO KOMIIETEHTHOCTh M HE3aBUCUMOCTb.

Nupopmarus 06 oObekTax, MpoleaAlnx dkocepTudrkannoo, BkiIrouaercs B [lepeuens, ko-
TOPBIN exXerofHo Mmyonukyercs. B ciiyuae Hecoracus 3asiBUTENS C PELIEHUEM OpraHa Io 3Kocep-
Tu(duKanuy 00 OTKa3e B BbJaue IKOCEPTH(PHUKATA, JaHHOE PElIeHUEe MOXKET ObITh 00XkaJloBaHO B
denepanbHoM oprane CHUCTEMBI.

PaccMoTpuM ¢QyHKIMH, BEITIOTHEHHE KOTOPBIX MpelycMaTpuBaeTcs B pamkax CUCTEMBI.
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DopMupoBaHHe TOMHTHER B obIacTy
SEOCEPTH DHFATHH

BE,I[EHHE PEECTPa CHCTEMEL

BoanumoneficTEHE M rapMOHH2AIIHA
OEATENEHOCTH C MeEIVHADOIHEIMH,
HAIHCHANBHEME H OPVTHMHE CHCOTE-
MaMH CEpTHOHKAITHE

AXKpENHTAIHA OPTAHOE M0 SKOCEPTH- |yl g
PHEALHH

A¥KpEOHTAIHA HCIEITATENBHO-
AHATHTHYECKHE TabopaTopui

DE}.FI.T.'[ECT‘B.]IEHHE HHCIIEEITHOHH QTG
HOHTDOIA

DbecnedeHHE HHDOpMAHOHHEE H
KOHCYABTATHBHO-METONHYECKHE YCIVT, | gy TIOBLINEHHE KEATH QHEAIIHH CIENHa-

HeobXOGHMER N4 YHEUHOHEPOBAHHA JHCTOE E obIacTH sKocepTHOHEALHH
(CHCTEMEL

ProcepTHPHEAIHA 0bLEKTOR

HO,I[FOTOBI{B. H aTTECTAOHA IECIIELTOE-

AYIHTOPOE CHOTEMEL DBECTIEYEHHE HA OCHOER 2AKITEOUAL -

MEX COTTMAIEHHE C IRVIHMHE CHOTE-
PaspaboTea H apTyalHsalHd HOpMa- ” MaMH CEpTHHHKEAIIHE B2al MEOT TpH-
THEHO-METONHYECKOH OoKyMeHTAIIHH, SHAHHA CEpTHOHEATOE, ATTECTATOE,
HCOoMRSVEMOH B paMiax CHCTEME H £ ™ sHaKOE COOTEETCTEHA H PEsyNETATOR
EKCHEPTEMH AHATHAOR

Puc. 8.1. ®yHkuum cucreMsbl cepTHPUKANNH

JleaTenbHOCTh OPraHOB MO HKOCEPTU(UKAIMM U UCIBITATEIbHO-aHATUTHUECKUX J1abopaTo-
puii (IIEHTPOB) OCYIIECTBISIETCS HA OCHOBE JIMIIEH3MOHHOTO JOTOBOpa, 3akitodeHHoro ¢ MIIP
Poccun.

[lopsnox mpoBeneHus paboT mo skocepTudukanuu B pamkax CucreMbl B 00IIeM BHIE
npeaycMaTpuBaeT:

*HAIlpaBJICHUE 3asBUTEJIEM JIeKJIapallMu-CIPaBKU O MPOBEIECHUHU HKOJIOTUYECKON cepTuduka-

LIUM KOHKPETHOT0 00BEKTa B COOTBETCTBYIOIIMIA OpraH Mo cepTH(UKaLNY;

*paccMOTpeHHe JeKIapallunu-3asBKHY;

*BBIOOD HMCHBITATENbHOM TabopaTopuu(LIEeHTPa);

*TIpOBE/ICHNE UCCIIEJOBAHUN WIIM UCTIBITAHUNA 0TOOpaHHBIX (ITpo6) 00pa3ioB;

*YCTaHOBJIEHUE COOTBETCTBHS CEPTUDHUIIMPYEMOrO 00ObEKTa MPEABbSIBIIEMbIM K HEMY Tpebo-

BaHUSM U IPUHSATHE PEIICHHUS O BO3MOKHOCTH BBIJIaul dKOCEPTH(HKATA;
*MH(POPMUPOBAHHUE 3asIBUTEIS O pe3yJbTaTax dKocepTU(UKaLINY;
*BbIJIaYy PKOCEPTU(HUKATa HA OCHOBE IOJIOKUTEIBHBIX PE3YJIbTaTOB CEPTU(UKAIIMM U BHECE-
Hue cepTuuIupoBaHHOrO 00beKTa B Peectp Cuctemsl.
Besa nestenbHOCT CHCTEMBI OIUPAETCS HA HOPMAMUGHO-MEMOOUUECKYIO Da3y:

*3aKOHBI, 3aKOHOJIaTeNIbHBIE aKThl, coriamenus Poccuu, coneprkaiiue 3KoJorudeckue Tpedo-
BaHUS UJIM BOTIPOCHI 3KOCEPTU(PUKALINY;

*HOPMAaTHBHBIE JIOKYMEHTHI T'OCYJapCTBEHHBIX OPraHOB KOHTPOJS M HA/A30pa, coAepiKallue
TpeOOBaHUS IO OXPAaHE OKPYKAIOLIEH CPEeIbl;

*MEXXIyHAPOHBIE U HAIlMOHAJIbHBIE CTAHAAPTHI 1 HOPMBI 110 3KOOE30MaCHOCTH;

*KOMILJIEKC PYKOBOISIIUX JTOKYMEHTOB, YCTAHABIMBAIOIIUX MPUHIIMIIBI, OPTraHU3ALUIO, TPABH-
J1a ¥ mpoleaypsl 3kocepTudukanuu B Cucreme;

*CIIPaBOYHYI0, OTYETHYIO U JPYTYIO JOKYMEHTAIUIO 110 CepTH(PUKALINY;
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*TIepeyeHb 0OBEKTOB, MOICKAIIUX IKOCEPTUDHUKAIIHIH.

DKOHOMHUYECKAs AESATENbHOCTb CUCTEMbI OCYIIECTBIISIETCS HA OCHOBE JIMIIEH3MOHHBIX COIvIa-
HIEHUH U X034HCTBEHHBIX JOroBOpoB. CpencTBa, MOIY4YEHHBIE M0 JUIIEH3UOHHBIM COITIALLEHUSAM U
X03710r0BOpaM, a TaKKe MHbIC CPEJCTBA, UCIOJIb3yeMble JUIsl OpraHU3aluu (YHKIIMOHUPOBAHMS
CucreMmsbl, akKyMyJIUPYIOTCS Ha cdyere ¢enepaibHoro oprana CHUCTEMBI.
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duianan ¢enepajbHOro rocyiapcTBEHHOr0 0I0I:KEeTHOI0 00Pa30BaTeIbLHOIO YUPeKIeHUs
BbICIIEr0 00pa3oBaHus
«HanuoHaJbHBIN HCCIEI0BATEIbLCKUI YHUBepcUuTeT «MIW)»
B I. CMoJIeHCKe

MeToanuyeckne peKOMEHAAUMH K NPAKTHYECKUM 3aHATHAM
10 JUCHMILIUHE
IKOJIOT' U

(HAMMEHOBAHME JUCUUTIJIMHBI)

Cmouenck — 2019 .
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1.Llenn 1 3apayun, o6beM NpakTUYECKUX 3aHATUM NO AUCLUNSINHE

[lenb MpaKkTUYECKUX 3aHATHHA MO TUCHUILUIMHE «DKOJOTHUS» — 3aKPEIUICHUE JICKITMOHHOTO
Marepuayia JUCUUIUIMHBI, 00y4eHHe CTYIEHTOB MPAaKTUYECKOW CTOPOHE KOMIIETEHIIHH, 3aKperl-
JICHHBIX 32 TUCITUTUTMHOM.

O0beM IpaKTHUYECKUX 3aHSATUN - B COOTBETCTBUU C pabouell mporpaMMoil JUCIUILIMHBI
«CrenBOompoCh TEOPUH IEKTPOIIPHUBOIAN.

2. 3agaHuA Ha npakTnyeckKkue 3aHATUA No gucuumninunHe

3adaua pacuéma 3azps3HeHuUs ammocghepsl 8b16pOcaMU

PacyéT KOHIeHTpaL U1 BpeAHbIX BelleCTB OT OJMHOYHOI'0 MICTOYHHMKA

Yenoeue: JUis BceX TpeX BEWIECTB COMVIACHO CBOEMY BAPMAHTY OIPENEHTh TP HEOIAronpHATHBIX
METEOYCIIOBUAX MaKCHMAaJbHblE 3HAYEHUsS KOHIIEHTPALUU ra3a C, , PAcCTOSHHUSA X, HPH KOTOPHIX
OHM JIOCTUTAIOTCS, @ TAKHKE HEOOXOIMMBIE COITYTCTBYFOIIUE NIAPAMETPBI. BeTMUMHBI JUIS 3aHECEHHS B
MTOTOBYIO TAOIHILY: Cy' , X', F', g, TIIK 5 -

PacyéT onmacHOM CKOpPOCTH BeTpa

Ycnoseue: Paccuntath onacHyro CKOpOCTb BETpa IPH KOTOPOH OyAyT JAOCTUTHYTBI KOHIEHTpPALUU
Cwm', TIOJTydEHBIE B TIPEbLAYIIEM ITYHKTE.

PacuyéT npuseMHBbIX KOHIEHTpauui no ocu ¢pakesa

Vcnosue: PaccuntaTh, Kak paclpeleNsioTcs MNPHU3eMHbIE KOHIEHTpALMH ¢ o ocH (akenaa Hpu
HeOJIaronpusATHBIX METEOYCIOBUSAX U OMACHON CKOpOCTH BeTpa? JlJis KaXXJ10ro BeuiecTBa NOCTPOUTH
rpaduKu pacupeaeaeHns KHIEHTpaIMK o ocH (akena B quanazoHe paccrosHui [0; 10-Xyv] ¢ marom
He pexe 0,25-Xv. Ha rpaduke yuects GOHOBYIO KOHIIEHTpaIHO, 0TMeTUTh THHUIO I1JIK,,,. I'paduxn
JOJKHBI YZIOBJIETBOPATDH YCIOBUSM:
e Trpaduk aomwkeH ObITh mocTpoeH oT 0 u 10 Xx=10-Xy, JOMKHBI ObITh OTMEUYEHBI BCE TOUYKH,
B3SITbIE JUI HOCTPOCHUS (MaJIbIM KPYTJIBIM MapKepoM);
® JIOJDKHBI OBITh MOJANKCAHBI OCH, €IUHUIIBI U3MEPEHUS BETUYHH, O(DOPMIIEHBI 3aT0JI0BOK MM
MOJIPUCYHOYHAsl OJIUCH K PUCYHKY; JIMHUU, HAHECEHHBIE HAa rpadUK JAOHKHBI OBITH pas3iu-
YUMBI (L[BET, TOJIIIMHA, BUJ HAUEPTAHUS JIMHUU JIOJKHBI TIO3BOJISTH OJTHO3HAYHO ONPENEeNTh
KOHKPETHYIO JINHUIO Ha rpaduke); ohopmiieHa SKCIUTMKALUS PUCYHKA C OOBSICHEHUEM HaHe-
CEHHBIX JIMHUH U pounx 0003HauEHUI];
e Ha rpapuke JOHKHO OBITh HAHECEHO: JIMHMS KOHLIEHTPAIMHU C YKa3aHHOW TOYKOH, COOTBET-
CTBYIOILIE MakCUMyMY KOHIIEHTpAallMM JaHHOI'O BEIIECTBA, M MOJANUCHIO 3HAYEHUH Xm U
Cm+Cy; TMHUS (POHOBOTO YPOBHS KOHLEHTpPAIMU Cy; 1uHUA I1JIK,,; 10 1aHHOMY BelecTBy.
Crenatb BBIBOJIBI.

PacyéT npu3eMHbIX KOHILIEHTPaL Ui B TOYKAX, y/laJeHHbIX OT ocu ¢dakeJia

Venoeue: Paccuntarh, Kak pacupeesIaioTCs MPU3EMHBIE KOHIEHTPALMH ¢ B TOUKAX, YAAICHHBIX OT
ocu (akena Ha paccrossHUAX Y. [locTpouTh TrpaduKku ¢ MONSIMHU KOHUEHTpAIMH IS Ka)I0To
BeuiecTBa. ['paduku TOMKHBI yIOBIETBOPSTH CAEAYIOLUIUM YCIOBUSIM:

® JIMHHUH ypOBHeﬁ JOJIXKHBI OBITh Pa3INIUMBbI WKW IIOAIIMCAHbI, HJIN 00J1acTH 3HAYEHUMI JOJIXKHBI
OBITh Pa3iIMIuMBbI U COOTBETCTBOBATD JICTCHAC; 3HAYCHUA JIMHUH YPOBHA WU Tpa(l)I/IKOB Io-
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BEPXHOCTH JIOJKHBI COOTBETCTBOBATh 3HaueHUsAM MyHKTa 0 Pacuér mpu3eMHBIX KOHIIEHTpA-
Ui 1o ocu (akena,

® JIOJDKHBI OBITH MOJAMUCAHBI OCH, SAUHHIIBI U3MEPEHUS BETUYHUH, O(DOPMIICHBI 3aT0JIOBOK WIIH
MOJIPUCYHOYHAsl MOAMKNCh K PUCYHKY; OhOpMIIeHA SKCIUIMKAIUS PUCYHKA C OOBSICHEHHEM
HAHECCHHBIX JIMHUM U MPOYUX 0003HAYCHUII;

e Tpaduk nomkeH ObITh mocTpoeH oT Touku (0;0), 1 B TakoM Mmacmitabe, 9TOOBI XapaKTepHas
ero ¢urypa (cBe4a) moMmenianach B «OKHe» rpaduka: He ObUIO IyCTHIX 30H cIipaBa OT (ury-
PBL, CHU3Y M CBEPXY, HO IpH 3TOM (GUTypa AOKHA OBITH MOJHOCTBIO, a HE 00pe3aHa; Yhcio
TOYEK JJi1 mocTpoeHust mo ocu OY MoKHO ObITh HEe MeHbIe 11: (5 B KaxIylo CTOpOHY 1O
ocu Oy, u 1 Touka Ha ocu Ox); mar mo 00eruM OCsIM JOJDKEH ObITh PABHOMEPHBIM.

PacyéT KOHI,EHTPAL MU IPH CKOPOCTH BETPA, OT/IMYHOM OT ONMaCHOM

Yenoeue: Paccuurath, Kak pacupeielsioTcs MPU3eMHbIE KOHLEHTpAaLMu ¢ 10 ocu (akena Ipu
CKOPOCTH BETpa, OTIMYHOH OT omacHOW. JIJig KaXJOro BEIIeCTBA IOCTPOUTH TpapuKu
pacmpesienieHus: KOHLIEHTpalUY 1Mo ocu (pakena B nuanazoHe paccrostHuii [0; 3-Xyv] ¢ marom He pexe
0,25-Xm. Ha rpaduke yuects oHOBYIO KOHILIEHTpAIMIO, OTMETUTh JduHUIO I1JIK;, a Takxke NUHHIO
pacnpenenenus koHueHntpauuu u3 n. 0 Pacuér npuzeMHbIX KoHLeHTpauui o ocu (akena. ['paduxu
JOJDKHBI yIOBIETBOPSITH ycioBusMm 1.1.3.3. Kpome Toro, paccuutarb OTHOCHUTEIHHOE W3MEHECHHE
KOHILEHTPALHMH Cxy B TOUKE C KOOPAMHATAMH [X, Y] PH H3MEHEHHH CKOPOCTH BETPa C ONACHOI Uy 10
3aJJaHHOM B YCJIOBUH U _ _ _
BennuuHbl JUis 3aHECEHUS B MTOTOBYIO TaGIHILY: CMu* , X MU*, OC'xy-

Pacuét B cJiyyae HaJIM4YuAa B Bblﬁpoce HECKOJIbBKHX BpE€JAHbIX BEIIECTB

Ycnoeue: Paccuutath KOHUEHTpAUMIO BELIECTB B TOYKE C KOOpAMHAaTaMH [X, Y] mpH
HEOIaronpusATHEIX METEOYCIOBHAX M ONACHOW CKOPOCTH BETPa € MCIIOJIB30BAHUEM METOIMKH II.
Omubka! Mcrounuk cebliiky He HaiiaeH.. Ommoka! MCTOYHNK CCHUIKH He HalIeH..

BenuuuHbl 1Sl 3aHECEHHS B MTOTOBYIO TaGJIHILY: Cyy, Cxy*.

Pac4yéT BbICOTbI HCTOYHUKA BHIOPOCOB

Ycnosue: Onpenenuts MUHMMAIBHYIO BBICOTY HMCTOYHUKA BBIOPOCOB, MPOU3BOMAS PACUETHl IO
KaKJOMY BEIIECTBY, 3aTeM ydecThb 3(pPeKT cymMMmanuu BPETHOTO AEHCTBHS, MOCIIE YEro cIenarh
001Kl BBIBOJ IO MCTOYHUKY BBIOPOCOB. Pacu€rsl BBIOIHUTE C TOYHOCTBIO 10 1,0 M, HO He Ooiee
10 uTepanumii 0 OHOMY BEIECTBY. BenuuuHbl A 3aHeceHUs B UTOroByro Tadmuimy: H'min, Homin,
Hmin-

PacyéT paguyca 30HbI BJIMSIHMSI HCTOYHUKA 3arpsisHeHUM

Ycnosue: Omnpenenuth paauyc 30HBI BIHUSHHUS HMCTOYHUKA 3arpsA3HEHUA aHATUTHYCCKU
petienueM ypaBHeHui Ommoka! McTouHuK cebliku He HaiiaeH. nipu S; = 0,05I11K/c,. Beanuunsl
JUIS 3aHECEHHS B UTOTOBYIO Tabmuiy: I', I.

Pac4yéT npeae/ibHO JONYyCTUMBIX BHIOPOCOB
3aoaua. Onpenenuts [11IB ny1s BEIOpOCOB.
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3adaua pacuéma 321eKMpoMaZHUMHO20 U3/1y4eHusl

PaccmoTpum cranmapTHyro 3aaady omnpeaeneHus HanpsbkéHHocth OMU u gomyctumoro

BpeMeHI/I Hpe6BIBaHI/I$I B 30HC B paC‘-IéTHBIX TOYKax. I/ICXOIIHLIC JaHHBIC HpeI[CTaBJIeHLI B TaGJI.
Onmoka! UcTOYHHNK CCHIJIKH He Hal/leH..
Ycnoeue: nns ucxoHBIX TAHHBIX COTJIACHO BapUAHTY:

[IpousBecT pacyeT »dIEKTpUUECKOM Hampsik€éHHocTH OMM  mo  kaxaoMy KaHamly,
CO3/1aBa€MOI'0 TEJIEBU3MOHHBIMHM IE€pENAIOUIMMU  aHTEHHAMH, II0 Mepe YAAJIeHHUs OT
TeneneHTpa ¢ marom 50 M 1o paccrosiHus B 1000 m;
[IpuBeneHHOro BpeMEHHU pabOThI IEPCOHANA, YUUTbIBAsA, YTO Iy, HE JOJKHO IPEBBINIATH 8
94acoB U BpeMs MpeObIBaHUS B KaXI01 30HE tj 331aHO COTIIACHO BapHUaHTY;
[TpousBecTu pacyer BeIMYMHBI HOPMUPYIOIIEro Ko3dduunenTa o ans pabodeit 1 Kuioil 30H;
[Toctpouts rpaduk pacmnpeneneHuss IEKTpHUECKOW HampspkeHHocTH DOMMU B nmamaszone
paccrosauit [0; 1000 M] ¢ marom 50 M, Ha Tpaduke yKa3zaTh HPeAEIbHO JOMYCTHMbIE YPOBHH
HanpsHKEHHOCTH, 3a/laHHbIE COTJIacHO BapHaHTy. ChenaTh BHIBOJIBL.
[TocTpouTh aHAIOTHYHBIA MPEIBIIYIIEMY MYHKTY TpadUK paclpeieieHuss 3IEKTPUICCKOH
HanpspkeHHocTn DMU B amamazone paccrostauid [0; 300 m] ¢ marom 50 M, Ha rpaduke
yKa3aTb JIMHUU MPEIENbHO JOIYCTUMBIX YPOBHEH HANpPSHDKEHHOCTH Ui pabodell 30HBI,
paccunTanHsie panee. CaenaTh BHIBOJIBI.
[TocTponTh aHANOTUYHBIA NpeAbIAYIIEMY IYHKTY IpadUK 3aBUCUMOCTH HPUBEICHHOTO
BpeMEHHU [, mpeObiBanus B 30He DMMU B nuanasone paccrosuuii [0; 1000 m] ¢ marom 50 M,
Ha rpaduke mpu HEOOXOIUMOCTH YKa3aTh JTMHHIO § .
[TocTpouts rpaduku pacnpeneneHuss BeIUYMHbBI o U )KWIOH M paboyel 30H B Juana3oHe
paccrostauit [0; 1000 M] ¢ marom 50 M, Ha rpaduKe yKa3aTh JUHUH MPEIEITBHO TOMYCTHUMBIX
ypoBHell. Crienatb BbIBOBI.
['paduku 1OMKHBI YIOBIETBOPSITH YCIOBUSAM:
O JIOJDKHBI OBITH TOJNHMCAaHBI OCH, CAUHHIIBI H3MEPEHUS BEIUYHH, 0(pOPMIICHBI 3aroiio-
BOK WJIM NTOAPUCYHOYHAS MTOANNCH K PUCYHKY;
O JHMHHUM, HaHECEHHbIE Ha TpadUK JOJKHBI OBITh pazIU4YMMbI (LIBET, TOJIIMHA, BUA
Ha4yepTaHUs JIMHUM JOJDKHBI MO3BOJIATH OJHO3HAYHO OIPENEATh KOHKPETHYIO JIU-
HUIO Ha TpadukKe);
o o(opMiIeHa SKCIUIMKALUS PUCYHKA JIMOO BBIHOCKU JIMHUHA C OOBSICHEHHEM HaHECEH-
HBIX JIMHUN U IPOYHUX 0003HAUEHUH.
[Tpounssectu pacuer Hanpspx€éHHOCTH OMMU 11 KaXka0ro KaHaja Iepeiady, a TakKe 3Hade-
HUe Ko3(p(uUIMeHTa o BHYTPU JOMOB MAHEIbHOTO M KHUPHUYHOro Tumna Ha rpanune C33.
Crnenatb BBIBOJBI.
[TpousBecTu pacyer pacCTOSHUSA, HA KOTOPOM MOYKHO CTPOUTD JKUJIbIE JOMA UCXOJS U3 YCIIO-
BUsl paBeHCTBA HanpsbkeHHocTH BenuuuHe 1]V ¢ 3amacom 50%. O6ocHOBaTH BEIOOp KpHUTe-
pueB IS pemieHus 3aaadn. Pacuer opopMuth B Buje Tabmuibl win rpaduka. Caenarb BbI-
BOJ.

Pacuém 3/1ekmpuyeckozo no/1s1 6039y WHbGIX AUHUII

1. Paccuurath Ans 3a1aHHOTO BapuaHTa HaHp}I)KéHHOCTL QJICKTPHUYCCKOIr'0 IIOJIA, CO3/1aBacMOro

BO3JIYIIHOM JIMHUEHN 3JIeKTporiepeaad B Toukax ¢ koopauHatamu X=0, 10, 20, 30, 40, 50 m.
CpaBHHTH TIOJYYCHHBIC 3HAUECHUSI C JOMYCTUMBIMU BeaMunHAMH. OmpeaenuTh B KaKOu

MCCTHOCTU MOKHO HPOAOJDKUTH AAHHYKO JIMHUIO OSJICKTPOIICpCaad. HOCTpOI/ITB l“pa(l)I/IK
E=f(X).

2. PaccunTath mym Ha paccTosHud 100 M oT Kpaiineii (a3l BO3AyIIHOM IMHUM.
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3. Caenarhb BBIBOJ O BO3MOKHOCTH IPOKIaaky BJI BOIM3HU KUIIBIX 30aHUM, 1)1 KOTOPBIX JOIY-
CTUMBIH ypoBeHb myma coctaBiser 45 1bA (CH 2.2.4/2.1.8.562-96 lllym Ha pabounx me-
CTax, B IOMEUICHUX KHUIbIX, OOIIECTBEHHBIX 3/[aHUIN U Ha TEPPUTOPHH KUJION 3aCTPOUKH).

4. Paccuurarh paccTOSHME, HA KOTOPOM YPOBEHb IIyMa CTAHOBUTCS HHKE HOMYCTHMOro. OTMe-
TUTH Ha rpaduke.

5. OcHoBbIBasick Ha myHKTax 1-2, pacuurats U caenats 3D-rpapuku Hanpsxénnoctu DI1 u
pacy€THOM BETUYUHBI IITyMa B 3aBUCUMOCTU OT PACCTOSIHHS OT UCTOYHUKA U3JTYUYEHUS, CUU-
Tas, yro BJI HanpaBieHo Baoib ocu X. Beraenuts C33, a Takke JIUHUM YPOBHS JIOITYCTUMBIX
3HaueHuit. O

3. TexHOnorna npoBeAeHUA NPaKTUYECKUX 3aHATUN

JIJist cTyneH4YeCcKoi TpyIIIbl Ha 3aHATUHU BBIIASTCS 3aaHue, 00mas (opMyTHpOBKa KOTOPOTO
MIpUBEECHA B pa3zielie 2 HACTOSAUIUX METOANYECKUX YKa3aHUU.

AJTOPUTM MPOBEACHHS MPAKTUYECKUX 3aHATUN MO TUCHUILIMHE MPEINOoaracTcsi Claeayro-
10007078

- MOCJe BbIJA4YM 3a7aHusl B TnepBbie 30 MUH. 3aHATHUS CTYACHTHI aHATU3UPYIOT UCXOJIHBIE
JTaHHBIE

- OJMH U3 CTYAEHTOB TIPYIIIbl BBI3BIBAETCS «K JIOCKE» U JEMOHCTPHUPYET TPyIIle BAPUAHT
pelIeHus 3aJ1aHusl CO CBOMMHU YHUCJIOBBIMU IAHHBIMU;

- OpraHU3yeTCs MHTEPAKTUBHOE OOCYXKICHHUE PE3YITBTATOB

Cnucok nurtepartypbl
Nwnxenepnas sxonorus: Yueonuk. [lox pexn. npod. B.T. Mensenesa. — M.: Napnapuku,
2002.
2. besomacHocTh xku3HenesTenbHOCTH. Pen. C.B. benoB. YueOHUK 111 TEXHUKYMOB U

=

BY30B. — M.: Beicmas mikosa, 2004.

w

Jonun I1.A. OCHOBBI TEXHUKH 0€30MMaCHOCTH B 3JeKTpoycTaHoBKax. — M.: "3nak", 2000.

&

Kunos 10./1., Kynienko I'M. CripaBoYHUK MO MEIUITMHE TPYJA U IKOJOTUU. — M.:
Brercmi. mik., 1995.



